I 





19 ^ — jjSj 

21 3 

23 A^l jJWjI^I '^I J^-:ji J^il 1 

24 dil jxojjj/iJI .1.1 

24 JjjLfjl^ J^iA -N .1.1.1 

25 LiJ 4jiai!i5l ^jjjLaJI (Jjj^iLiill tljli i^lj^- jj j^l .2.1.1 

26 ^>JI .3.1.1 

27 ^/i I .^"lit J 6^)^ttLll .2.1 

27 Sj^l .1.2.1 

39 JjjWj^ Oji^ll '^W^ J- .2.2.1 

40 oAj^\ .3.1 

40 Xij}A\ J>Vl .1.3.1 

44 X^yj^S ^1 jiJl .2.3.1 

44 cjlinks .4.1 

44 j^ljc^jsj^l jj^x^l (ajaIc!) ^1 .1.4.1 

47 ^yj^ SjAx^l jJI cjb jjJ 2.4.1 

61 jLAiVI X^y:^\ X,yj^\ ijJI .3.4.1 

72 2ffiLy^iijall cjljj^l .4.4.1 

76 (1^1 ^liUll jl^yi .5.4.1 

77 jx^Uxll .6.4.1 

77 ijSLA t-Vij^S^ si.^J cj jxoj] .7.4.1 

78 ijjS cjliukl .8.4.1 

78 ^jM' J (jyjj^l .5.1 

78 uL^I .6.1 

79 2^1 j^l 

95 (O^UjJSljL) cjljA^j. 2 

96 Cjljxajj^l .1.2 

99 ij^ii^ljo jAA\ .2.2 
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99 LuUuS s jauVl Ji .1.2.2 

101 JJl^l J .2.2.2 

102 oJijkl) .3.2 

102 .1.3.2 

104 cjlinks .4.2 

104 .1.4.2 

108 cjlinkill .2.4.2 

109 ^jMI J ujJjj-ll .5.2 

111 olJil .6.2 

111 ij^l j-ll 

117 {dik^ ^AijVI) ^Iji-^Jj^ 3 

117 tjl JXOjjj/JI .1.3 

118 ^.ju^Ml .2.3 

119 j^j:" jsUI ^^j^L ijijL .1.2.3 

120 ^jIIauVI o-^UiJLi jL^I jjlilll i jjjj-i .2.2.3 

121 ^Li^ S ji^Vl 

122 cjUkil <JaUJlj ojAA] .4.2.3 

123 o>4JI .5.2.3 

125 (3?jt Cfij^ (jsj i_ijl£jJlj « j-alj .6.2.3 

125 (jiiit (>lij .7.2.3 

126 cjljja.j3U jjii^JI yijlj jjUl Jliljl jja^Jj .8.2.3 

127 ^j^^^l .9.2.3 

127 t3Ax. Lo jjt .10.2.3 

132 ^J^\J^\ .3.3 

132 43<;i-Ki.li ^JJl >J1 .1.3.3 

132 A^J .2.3.3 

133 o^* .3.3.3 

134 a;^^! ^IjiJl .4.3.3 

134 AlaliJl cjUl^yi .4.3 

134 (-jSIj^I .1.4.3 

135 cjlinkS .5.3 

136 blj AiitiJI cjljjo'lll .1.5.3 

142 4;2LU_^_^jill cjljjo'lll .2.5.3 

148 jA}ii-p)^j^ (> 4jjiU3l UiUlVl .3.5.3 
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148 (oMA aM}a-p)^^j^ t> ^jjUll cjjjUVt .4.5.3 

149 cjll^t .5.5.3 

154 ^jMt J (jjjjjJI .6.3 

154 jlJ^I .7.3 

155 t^lj-JI 

169 (LttJ:H:»iJI J^jl) '^^Ji^Ji 4 

169 (JjljxajjjJI .1.4 

171 J a jAA\ .2.4 

175 i_iSUijU (JxUJl (jjlmsJl JiiD^^j^ ji-^ijJ .1.2.4 

178 a£ jii^l cjljj^jJt .2.2.4 

179 .3.2.4 

181 c?Jj=^l ^i^Ml CjU^Ij .4.2.4 

182 c3f" ^ 4 <U'l n JaUjI .5.2.4 

183 (j^ljiJI .3.4 

183 43<;j^Kj^ll (j-al >J1 .1.3.4 

184 A^jl .2.3.4 

185 u-^l j^l -3.3.4 

185 AlaUJI CjlaLjaVl .4.4 

185 ^Ax^l oVtix.* .1.4.4 

185 ^UVl .2.4.4 

186 CjUL^ .3.4.4 

188 ^1 J.1 jt .4.4.4 

188 oliiiLj .5.4 

188 oljllJl ^ .1.5.4 

189 Aix^l jiljJl .2.5.4 

189 Al^Ull A^Vl .3.5.4 

196 ^jW^I CjU^iUJI J -6.4 

199 (i-Vl .7.4 

200 jjjjilll s^Uj JiVl .8.4 

201 

209 (c«^t ^i^) '^^Ji^Ji 5 

210 (JjljxajjjJI .1.5 

211 J a jAA\ .2.5 

211 Aloiljall SjjjJiJI .1.2.5 
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216 LSJ^ J J i ^"t'l (J^ljia .2.2.5 

216 ia^>Jl (jALislI JjaU) ^jj .3.2.5 

217 a£ cjljj^jJt .4.2.5 

217 L?Jj^l li^'^ll cjljj^jj .5.2.5 

219 ijkjJl j| jJlj .6.2.5 

222 (AiaU (jjLjT) tlj| jx^jj .7.2.5 

223 {oi^ (jjlj'n^ jjalui jjjlma) .8.2.5 

224 {OiJ^^ LA (^^) (^J^ Ji-ii -9.2.5 

225 {uiJ^^ M UiJ) (^J^ J^-i^ .10.2.5 

226 .3.5 

226 (j^ljaJI .1.3.5 

226 ^Jj=JI cK-l J^l -2.3.5 

227 cK-l J^l -3.3.5 

227 u-^"! j^l .4.3.5 

227 m^VI .5.3.5 

228 OliU^yi .4.5 

228 u'j^Vi o:ij> .1.4.5 

228 lK'WI CjU^ .2.4.5 

229 jL^l UuLkj .3.4.5 

229 OliiiLj .5.5 

230 ^Uil AjjI j^l Ljjlj^ AjJiUJl g-jljJI .1.5.5 

231 'nil A-ojli-oll ((jJiiil jjjla <^J^ Ji^j^ 2^' j-" .2.5.5 

233 U^Ijj^aL^^I .3.5.5 

233 CjUjj jjJI JjiIjj AjJitV .4.5.5 

234 ujjj^' ^ Jil .5.5.5 

234 ^jMl J (jyjj^l .6.5 

235 jUVl .7.5 

235 jjj^IsjUIj^I JiVl .8.5 

238 e^lj-ll 

245 jSjI JjjT) CIiIjj-jIjj 6 

246 .1.6 

247 ^/h^'illja jAA\ .2.6 

247 ^jjKjjill s jjjjiJI .1.2.6 

249 4lLajj5^1 S .2.2.6 
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250 ^I>3I .3.2.6 

251 Jj:^t .4.2.6 

252 o^ljiJI .3.6 

252 (j^ljaJI .1.3.6 

255 AlaliJI cAsLj^y] .4.6 

255 SjUl^l cJ^ A .4.6 

257 4jj2i3l Jl j-j tjJl .2.4.6 

257 cjlinki .5.6 

257 cJ^t .1.5.6 

258 4l»LauJI U^Ull V^Vi .2.5.6 

263 (>^l SjUV cjUjlLJl .3.5.6 

265 cjU^lkll .4.5.6 

265 ^jW^I cliLa!)L>Jl J cjj-2jj>Jl .6.6 

265 (jLoVl .7.6 

269 t^'^-^t 

275 (Cxsi^M O^J) '^^Ji^Ji 1 

277 dlljj-ajj^l .1.7 

278 Jji!iu-'4'4 .1.1.7 

278 A Jj-n^nQi .2.1.7 

279 uj^-( dA^ ^^.x^ jjAiA-4) - .3.1.7 

279 jjaLa,.( Jjlja jjjlS-4)-o^ .4.1.7 

281 ^j-,. ^'llj-^j .2.7 

281 i_iil£jlL, Sj^l .1.2.7 

283 <LuUI j.^ ^l£ilLj Sj^l .2.2.7 

287 A-aauu^l djUkJI Cjli CjljjxJjj .4.2.7 

287 (>ialjS - JjLjja S .5.2.7 

288 .6.2.7 

289 ^1>1I .7.2.7 

290 PES t> Uili^f .8.2.7 

294 Jj^l .9.2.7 

295 O^ljiJI .3.7 

295 ^Jj=JI oaljiJI .1.3.7 

297 2ffiLL^I (j^l >JI .2.3.7 
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297 ^Lfj^^l O^lj^l .3.3.7 

298 cJiuU's .4.7 

298 Ai^Ull A^Vl .1.4.7 

305 cjlinkill .2.4.7 

308 ^>^l cjU-jJI ^ii (jjlinki .3.4.7 

311 AjajL^I Cjljjiojll c^jjU! j1 .5.7 

311 ^jMl i:jL«!l»J) J (jjJjjJI .6.7 

312 jUfl .7.7 

312 SjUI J ^Vl .8.7 

314 ^^Ij-JI 

325 (6iJ^ Jh\ OiLjT) cililji-jljj 8 

325 .1.8 

326 (Jjjjjjj>jj CjIjSj^ .1.1.8 

329 4jjL*J1 ^^jjAj^I cjljk .2.1.8 

330 ^.;u.^-ill jSj^l .2.8 

331 (^jJi^V ci:JJ^> •1-2.8 

331 (^jii^ji^l ti^ij^l .2.2.8 

334 .3.8 

334 a3<;i-Ki.11 (j^l jiJI .1.3.8 

335 ZJ .2.3.8 

335 m^N/l .3.3.8 

336 Oijii^-i .4.8 

336 Sl'jLJI oUliljll .1.4.8 

336 CjUlijlll A .2.4.8 

337 jlU S jaJia^l JajUJI .3.4.8 

337 cjUjjjjJI JjUa^! .4.4.8 

339 ^jW^I CjU^iUJI J (jj-^jj^l .5.8 

340 uL«Vl .6.8 

341 (^Ij^l 

345 JjJLlhII 9 

345 .1.9 

347 (^n.^'^lljS jAA\ .2.9 

347 jjjljjjA j^LjS cjL^j^ ^ Jjjjjll cAAjji cj^Uj .1.2.9 

347 '<ijL»l\ 2uLajjKjjill 4^1 j^l .2.2.9 
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348 ( JjjUji-4'2'l-a^)t^jj cjl Ji^Ji -3.2.9 

349 ( JjjUji-4'2'l-UiA-l)4^jj cj| ji^ji .4.2.9 

350 JjjLiJi-4'2'1 o- tJk^l .5.2.9 

350 o^ljiJI .3.9 

350 5bJ j^l o^l >JI .1.3.9 

351 ^Ljj^l o^ljiJI .2.3.9 

352 <ij^\ LK"! j^l .3.3.9 

359 AlaU. cAil^l .4.9 

359 lilkiill cjUaS- .1.4.9 

360 cjlinki .5.9 

360 cjULLa.jjjVt .1.5.9 

361 ialLll 4n^ .2.5.9 

362 .3.5.9 

362 ^LjJUil Sjj^l cjUj^ Al^l t3x^l jl3l .4.5.9 

363 ^Ji-i5j^il J^^l .5.5.9 

364 jUUsijJl cjUjS Jilt .6.5.9 

366 Ujja.sAuJl cJiji^jA] .7.5.9 

366 ^jW^I iliLa!i»Jl J jjjjjJI .6.9 

366 jUVl .7.9 

368 

375 (JjjLjLuiji) ^jj Ci\jju>Aji 10 

375 cjl jj-jij-ll .1.10 

377 i^fu^'sW jS jAA\ .2.10 

377 L^l£ilUSj^l .1.2.10 

382 ijM .2.2.10 

382 AjsU\ .3.2.10 

383 o^ljiJI .3.10 

384 cjlinki .4.10 

384 cjUlVl .1.4.10 

385 Ai^Ull A^Vl .2.4.10 

385 c£^\ .3.4.10 

385 f- ijij^l .4.4.10 

387 ^lP^ .5.4.10 
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387 .5.10 

388 uL«Vl .6.10 

388 

393 (tlliVUL-) ^jj ^\ji^Ji 11 

393 CjljxajjjJI .1.11 

393 AL«<;jjj£3l jJtisj ^J:^ .1.1.11 

395 i^fu^'sW jS j4ill .2.11 

395 (0Miy\ C,^\:>il)^j. .1.2.11 

406 cjl .2.2.11 

410 g5l>ll .3.2.11 

416 (cjVtiaj-6'2ajWjj^-3'l) (^j^ .4.2.11 

419 o^ljiJI .3.11 

419 rj'^jiKj^ti jiJI .1.3.11 

420 ^Jj^l oaljiJI .2.3.11 

420 OaljiJI .3.3.11 

420 ^j^l LK"! .4.3.11 

421 ^jUJt ^iUill .5.3.11 

423 2ffiLL^I 2L,jliJI .6.3.11 

424 4LaliJt CjULja^l .4.11 

424 ^1 AAA! 

425 cjl^^Onll .2.4.11 

425 CjlinkS .5.11 

425 (oAAiyi ^Vtiii) j^j^ .1.5.11 

426 M^Vl .2.5.11 

430 cjUVl .3.5.11 

431 ^jW^I tllLi^ljJlj OJ.ij>all .6.11 

432 jL^I .7.11 

435 jjj^l SJl^l J JiVl .8. 1 1 

435 

443 Jl:ia) '^Ij^-jJjJ 12 

444 cjljj^jjjJI .1.12 

446 (^n.^'^lljS jAA\ .2.12 

447 cJjjiJI .1.2.12 
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448 ^1 J*J1 CjULall e JjJiJJi J sjJJJiJI .2.2.12 

449 cjUij cJjjjiJt] .3.2.12 

450 i'jAj^] jjiJI .4.2.12 

450 ^1 c^l^l .5.2.12 

451 J^y\ tjjjia .6.2.12 

451 ^UJl cj^Uliill .7.2.12 

452 a£ Ji;^l cj| jxaJjJlj ^IjJI .8.2.12 

454 ^jh^MI cjLuii .9.2.12 

455 cK'ljiJI .3.12 

455 jaJI .1.3.12 

455 ZJj^\ .2.3.12 

457 iffiU^I o-ljiJI .3.3.12 

457 oliU^yi .4.12 

457 A^UI .iljJI .1.4.12 

458 c^\±j^ .2.4.12 

462 .3.4.12 

462 cjULx« .4.4.12 

463 oliuLj .5.12 

463 Aalkll ^l_jjVl .1.5.12 

464 ^Uil oliiSjj .2.5.12 

465 ^\ .3.5.12 

467 0 jLiJI 0 jl L .-il l j3*^ Ijl .4.5.12 

469 ^J^^I CjU:iUJI J .6.12 

469 (jL^I .7.12 

469 jjjlill J JiVl .8. 12 

472 ^Ij^l 

477 imIjVI i::iLjkj- 13 

477 jA^^jJI .1.13 

481 ^^n.^Ml J .2.13 

481 (_Ha-aJI AljjK JJjIa .1.2.13 

481 o^=^\ i3iJ=> .2.2.13 

482 UJJJ^I Jj tAJjia .3.2.13 

483 Lj^j?. ( al.!) j^j^l cjl jx^ jj .4.2.13 

484 cjLjlVl .5.2.13 
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485 ^IjV' lJJj .6.2.13 

486 Aj^liJl Ja^l \PlL .7.2.13 

486 Aj-ljVl 2Li^! .8.2.13 

487 o^ljiJI .3.13 

487 (j^i jaJi .1.3.13 

489 ^Jj=JI oaljiJI .2.3.13 

489 ^>^l oaljiJI .3.3.13 

490 ^laliJt cjUl^yi .4.13 

490 aj->n,4nlt jjaaiuiVl *IJ cjtiAalt .1.4.13 

490 LjiLj^ .2.4.13 

491 cjlinki .5.13 

492 ij- .1.5.13 

492 lJj^\ cjljuU .2.5.13 

493 ij- .3.5.13 

494 J-1 .4.5.13 

495 uj^j^l caI jJl .5.5.13 

496 SJjjJt ti^Ull jjSjll cjUlji. .6.5.13 

496 ^1^1 ^IjVt '^L^ J- .7.5.13 

496 ^jMI i^jL^I J ojSjjA] .6.13 

497 (jUVl .7.13 

499 jjj^iill SjUil J ^Vl .8. 13 

499 t^lj-il 

505 ( JjAjl ^jjII CjlijiJ^ji 14 

505 (JjljxajjjJI .1.14 

509 i^fu^'M jS jAA\ .2.14 

509 (.ijUUx^jjjyi Jjjia .1.2.14 

510 .ijjjK Jjjia .2.2.14 

510 S >3iUJI s j-aUl jjjL .3.2.14 

511 .4.2.14 

512 eUaiUl cjUl^l cA'^ ( alJ iL4!)j^j^ ".^Ij^-iJjJ .5.2.14 

512 4Tin'J jjc. ( ±uJ ±Ji) ^^ t-iljjAil jj .6.2.14 

513 ^I>3I .7.2.14 

513 cjUjc j3l .8.2.14 
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516 o^ljiJI .3.14 

516 43<;jiKj.ll jaJI .1.3.14 

517 cjlinki .4.14 

517 <i^UJ) A^Vl .1.4.14 

519 Jlj-llj cjUriiJI .2.4.14 

522 .3.4.14 

522 ^j^l cjlinkill .4.4.14 

526 ^jMI i^jL-^l J (jjJjjJI .5.14 

526 (jUVl .6.14 

528 t^l j-JI 

533 (AuLjl) ^^jj ^SjiAA^ 15 

534 cjl jj..jjj.<ai .1.15 

538 ^^n.^Ml joj.Jjl .2.15 

538 ^s^^ .1.2.15 

539 CjUl^jjjVl .2.2.15 

540 JL^\ SiM -3.2.15 

541 4jLajjKjji]l A^l jVL .4.2.15 

541 ^jLuII s^V' .5.2.15 

542 LjLl«jS o>jVi -6.2.15 

543 AiUlll JjliijJI .7.2.15 

543 (^jjjwj) cr^jt^ ^^j^ji .8.2.15 

544 i-ijUi jlLi yi^l (Ai.<ijj) <^jtJ i-^jI jj .9.2.15 

546 (.^j J^) L>yj 

oUS^ .10.2.15 

547 ((jj^ ■^j) t^Jt^ '-^'jtJ^jJ .11.2.15 

547 .3.15 

549 4laU.CjUU.bl .4.15 

550 CjlijiLu .5.15 

550 cjLjjc jll .1.5.15 

552 aL^UII 4jlS5 .2.5.15 

557 cjll^l 2LilS5 .3.5.15 

558 cjliuiUJI cjliilj^^ .4.5.15 

559 ^jJ^V ^'"ij^-ill A^Vt .5.5.15 

560 U^2Li.\l^l cjUjSjill .6.5.15 

565 ^jW^I iliLa^jUJl J .6.15 
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565 (jL^I .7.15 

567 jjj^l SJliil J .8.15 

571 t^lj-JI 

579 Ci\ jjLlI CIil ji-jljj 16 

580 .1.16 

583 .1.1.16 

583 cj^Ui jl3 UoUJl cjljxojjjJI .2.1.16 

584 i^fu^'M jS j4ill .2.16 

584 jLa.yi cjljj^jj .1.2.16 

586 ( Ai^l cjl jx^jj .2.2.16 

587 ^IjiJI .3.16 

587 rf,u\<,,4 jiJI .1.3.16 

588 cK-l >JI .2.3.16 

588 ^>-aJI J LK"! j^l .3.3.16 

589 Cjliukill .4.16 

589 (jlUI ^ 5jk jJI Jil^l .1.4.16 

592 Ujxia CjUI«^I jjj^ .2.4.16 

594 S'jaj^l JjLVI .3.4.16 

597 WuJi oljjLlI oLiLS .4.4.16 

601 Lul^J€^ Ai-aj.* CjIjjSjj .5.4.16 

602 ^jl^' CjLa^ixll J (jj'^jjJI .5.16 

603 jjj^ull JiVl .6.16 

604 j^l 

611 ^J^l cjUiUil 

641 Cjt\ jLuajlVI o- jfS 

653 ^LajSJI tilj^ >ail 

689 grfJJ*^! 

701 ^jJaJJ-^jC : -"•t-«.tt..>.«t| 

719 ^jC-4|JjlaJj : ■'■t-tU.^^tf j^i^S 

737 0-J*^l 
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Aai^oit jluiVi UjUj^I Aluiluu 

J (_5jL.iajaVl _j-aill LuiiLuil ■kkjx^] Ajs ' " ; ■ j' ^ ^^)*JI 

c^ill j.2 00 7 ^142 8 u^LjJI ^a*l<Jl ^>i] ^^tiiJI uWll : Vjl 

.^lAjJfrj tlujij'^lj 4^»ilc.yij 4 JU-ajVI 

Igic. (jiifjl AjJj)t.i.ii]| 4jj^)*JI A^La^ll J ^ jixU 4jiL jll <j.aLim]l» : Lljlj 

ilJllljjljXjSjJJjll J 4 jlxSlj cjjj^lj 46Ll«ll -(^^ ^ j?'/'^ j"'"'] 'SJ^ 6__)JuiC. 

4 (JllLa jLlaII A^U^j 4<Jj±^I Sjta-<\lj 4^jjlij|^ jiuboll AjaIaLoII dlUjSJ^Ij 

• AiuJIj 4A^j3!L4ll j| j^allj 4<aUallj 4^jtjjlallj «.Ljaallj 4CllljJ_jjJallj (JllVlx^ajVI J 

(jji .1^ ^jjfc ^jstSI jia-alt (Jj ' '^ll' I— 4ClljjajVl AjJjaJI Aiill jjjJa^ 

AiJlk^ '—'W^ ^ cjj^^^ AjjiUll J ^jLlU lilLall ^jLuIaII 
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.JjLo ^Ij ^a]*j 4^J«JI cij^' -^JJ^ ' ""''j;; AjjjaJl 

^ jLiil AjiLjll 3_uiLijaJt» l^j^ ciiLijSilt c_u£ |_jJc. Sluiluill (J-niuSj 

iAjjaj]! (iiij li j^)«-a U-allc Isi^^ (J (jj^ ' "'j-^ ; (-_u^l Cjjjjilj 
liUj ^^-j J^j ((jxaj^^l Alialc Laic- Ijtl^ (jLllljllj (Lui^L^ blj^ i^^l 

AjjiUllj AaaLlII i-il-v^U, Jjila ^Ljaj La£ (La^jjx Llj^ 

^\L. X 4 1 1 111 I nil ^ eAxux^l 

Cj^*^ UJ^ U^J '200 0 jslfr J.lb<a ^ (LiaIIc \^ clW^-^ J 

^ (jj^ u' ' J:?^' J 'l5 (j*^ <A^jla '"'■■'J^j l_s]I 

.^jxJl (^ja-all ojLlj (J!iLk jj-a AjjU^ajSVl 

^ 1431/3/20 JakJ 

<LuijIlj ^jlxli Jjjxil ^jS- O^J 
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1 



(JjjUjl^l (_5 jaj (^gjll lillj 4j1 Cj| jjAjl jj3) (jjjiij ^ ''J .' (j^^ 

4llj-aa lilLi&j .<j>jiJJ^I (Jj_^jl£i) cSj^ cr^' lillij t^ila-a sj-aj 

.Aia) jILa (.ji (_jJjjljjl£ ^)XaJ_jJJ jLoJii -C-ali. 

Jjjljjl£]| CjIjaxuIjj 'jI .(NVK) aJI ^jill (N-vinylcarbazole) 

i(PVK) (JjjWj^ Ujj:^-N)^^jJ J:i-JjJJ ^LojaVI U .^-IdjLuJiVl 

'(Electrophotography) ^^al jc.j3ja j^l .1 

'(Photorefractive materials) AjjLo^jVI aZjx^oW ^jjJoxW jJI j .3 

.(Photovoltaic) AjjUal_^ jj jill S j^VI j .4 

lil _pLi3 ^1 jlkl s<iljj ^ aoolix JBM a£ djki d970 ^It .1^ jlioj 
' jc- jjji j^l jjjj-^=^l Lm>"a 14 J '(Shattuk & Vahtra) I jjIS j 

.(TNF) \ jL^I J jJ" Ji^-7'4'2 PVK t> S)13U ii*^ 



23 



( JjJWjli '^Jul^ ajju>jljA :(1-1) JjJaJl 



J^iia Ja1^-4)]-4-5- 

10 j^l Jtia Jjj^ -N 



11 



11 



11 



J jjWjl^C Uhjjj ls-^ Ji] -3'2)-9 

[ JJ -9- J jj^J^-( JjiA-C ciiija jJii-4)-2- jiLiu.-2)-3]-6 
-( Jji)ajj5j-4)-2]-3]-6 tdilijSljjx jjjoij 

a^^[jj-9-jjjL;ji£-[aii^ 

(Jj. u i^ a i[(Jjl -9- tJjjWj^~( i-iAj^J^jjU'^ 



Cj|ji4jjjAi( .1.1 

jjl^jiaa jjiaSJ AjLat (j^ Ajjjljll ^Ijjll A^l ^' (Jjjljjl£ll (_jlc. (J_jjL-aaJ) 

.1.1.1 

Jjjja-N 4-1^ j-o O] yjjV""' "V^ ^ (JcUjIIj (Jjjljjl£]l ^ cijjjia]! oj-oj (J'-^-^j O^-oJ 
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(1-1) Jj^l .A£jL2ii 

.4£jL^I Cjljiajj^l 0^ (1-1) J^lj 



ceo 0^ 



N— CH=CH2 



CH=CH2 b 
J J jljjl^ -N J\ja Jjj^ -N 




I 



ASjlijJI AjIjjajIjjj ( JjJWjI^ tiA^ "N) ^^ iluuM Cilji4jj>« :(1-1) Ji-Jl 



U jJa il^kiSUI tM-u.Jt <^ij CjI ji»>i>»JI .2.1.1 

(Jill ji« ^liLu-al 
^ jj- '■— '^1 «.LLaj£II AijlxAA l1l>IcUl: (JLutluiL ' "''^ ^ jll 

liLLjStlLa (>=^ liUiSj t Jjni^ift [ JJ-9- JjjUjll-( Jjj^-( Lljjj2jJij-4)-2- 

liLlljSliLa (jiaa^ JiJ hJjjoiSa [ JJ -9- Jj Jjj^-( Li}jj3jjaj-4)-2]-3]-6 

. [Jjj -9- J J jUjl£-( Jinx jj J jl - Jjjja yjlii )-3]-6 
. (AIBN) Jjj^ jji^ji jj^ lW^ jJI -'2'2 Ls-^W^' JLa«iuilj SjaJI 
An i%W aJSU (JxI jt j! 4(Sensitizers) clLjL^ 
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HoC — C C Hq 




JijJ jAui£a[(Jjl-9- JjjLijli 
HpC=C — C Hq 

c=o 

(CH2)sO 




Jiuij J;iij£A[Jjl-9-JjjljJ^ 



^^^iai^UI f .'M^.U-A Ci\jjLAjjjA :(2-l) Ji^l 



^j^ljrUjJI .3.1.1 
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dil j diLSj^l : (jjai^ Amorphous sj1j1<l>UI AjjjJaaJI jI jjjij lSj^>^ 

.(Spin-coating) j^l (.^iiaJIji ^-u^l (JjI jIoj cIiIjjaiJjj ^j^j^l 

ijiij tlilinl^l ^ Ai^l ^ kjujj ^joiljJ 4 Jjjljjl£ilj jj^t JjjVl ij^^ sJcla 

^ LdS tAila-a JjJ j^j till j (AddUCtS) lllLaLalb ^I'lk.^l (^jaJ jVI a j^s^LW ^ 

.(3-1) J^l 

(Jjjbjl£) ^^Lli till ^ J (_jic. AjluJJjII Ijj'iliiiliii ^ (JjiaJj till jJaJjjII Uial 

^jl}ija-4a- Jjijiil ^l£-'N'N-(JJ-3- JjjLijlS)(^llS-'N'Nj ^oJ-t Jiija ( JJ-3- 
. 15 J^l (UUmann) o'-'^ J "-M^ JUulLoiL I^jj lSJ=>^ 'a?-Vl ^^lii 

JlSijVI sjja. ^jljij .Huxa jaJ AjIVI siA (4-1) Ji^ill 

.Ajjlo 216 J 102 jJJ (_g^l:^j]l 

2-41aU) J S JaSJI .2. 1 

.1.2.1 

(JjjLjlSJJ^.N)^j..l.l.2.1 

Lijjlaj ij .ILjl^ jj Igjuoijlj ljj_j*ia ^JaUll ilil jjaJjJI ^jal PVK jj-oj^ jj 

tAjlill di^jpal eAiA^ (j^j -(J^lj jJI JJJ ' ^'Vl TNF ^ LjS^ J,<utL-aj 

TNF jxilj iUi^ Aij^l AloiLu^l Am PVK/TNF 2l« jh^J 'J J\ \ jiij 

' _ s^jll ^jk Ajjjj3^yi Ailj^l Jj'j'^l *J^j^ Aiail^yS] tlljjVI Sjj ^ 

tlljjVI tllU JJJ^j ^'ij'lVill ji (_5 jxojjxa]) Jjxiall ^jSJ J t(_^juiaJjaJi3l j*La 

jJ (JLaaiuiU S^jjullia NVK CLlI jj.ajj_jx s^>xL (j^Al <i!l^ j .Aisl 
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CjiJi\ j^Uj (:;jLjJ-44- JauS ^tu-'N'N j-» Jjjljjli a^jl cJ^J (_iuij :(4-l) Jl>i2l 
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-jlijj till jia^ (JLajiiuiLj Aj^jaL ^j^-oJ LaS .Ajji^ tS-^^Ji (J^ <^i>'"uiilj NVK j^^/'j 

SjxdJI J t^U^VU Sj-IjII J t^oauil) JUijU Sj^t J i(Ziegler-Natta) 

^JjIS jjc. l^Ujia VI Luiaji AjjljaJI Sj^l ^ LaS . CjI AljoiS j jjJl jl AIBN 

sjlj^ A^jJ .ijc. '-^^^'"'j J^ ^ '~^J^ (Jja^ (J^jjtlLaJI (JLaaSuiLj ijjjuLaJ^ 

liA ^ .(ADMVN) (Jjjjj jjll^ JAlo t^llS-4'2)-a-:iJjjl-'2'2 Ji- S^ubai^ 

jjjj Li I^Aj 4 ADMVN jj^JJ |*-a UiJ^ NVK oj-aL jA«-a (jjlj ijjk-all 

A^jJ .IgJJH jjSjj] (_^*JJjjJl J.1?JI ^ SJ-aLlI (Jia-a "'"'^ (<iU^ V j3 iij 

3 230 000 ajIc J.^^i (^ill (^'jyi jjjll (^jjll ^ jlall ojlj Aijiil s J 

V CjVLaJI 4LllljjJjl£ (jJj^ ..^Jj Vila jj^jjj^l UJj 

jJaJLj aj.alJl ^jS-aJ '(^JJjJJ ' ^ 'J ''-' aJL^ ^ !ilLa (JS cdlljjjjl^l ojj^La-a 

.AIBN ^ NVK j^yy^ "SjjM' SjaLII 

(JjjS (J^l-aJ 4PH2l''"PFg .i j^_jJ Uajaia sj-aLll (jjoiaJJ t(_JjlLa3Lj 

k >3i- i jxaJjj j^jlj NVK J CHO J PH^rPFg" CjI '^^I -ujj^j 

s ^ ^ ^ ^ . 17 

jl ^aJj£^ AXa^ c1_jjlu jaJI jAaJLj sj-aLlI (J rmr'n n'l . UJJJ^J (J^^l (Jcliilj 
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(aZO) jjl ci^j Lu^J''J^ LSJ^ tS^ J^' * .^J^L^j tjUll ^^ic. 

■''j"'' (^jaj tAjjUill sjJaiJl .(TDI) fjJjljSlI dlULlui jjj (_5La iAiJa jll Ajjlju 

jjLioj -2)- (_>^J "'2'2 J ( '^jj^^ ^'---'^ - jjLiu -4)- (_>ajjj jl -'4'4 Laa (JUjI 
^ " Lojjij (5~1) (J^J^l •* J^^)^' ^-'"-'^J^^ Ajlc-Lalll (jUu-ojj ( 

.^L^_^l ^Jajou jjl l3^^J ^J^"*^ 

UujIj yUir'unl SjkjaJI JjS ^jI jJI (JxjtL^ -^iij^ (J^ ^.jj^'j 

. 19 <4a.V 2^ AIBN J NVK t> AjjjU jjjjS t-iuUl 
.Ajjbj^l t>Ji3) SjUiV ALlill cjLjLki ^ jL^ 

OCN^ — ^NCO HN^^^^^NCO 

/ 

HO 

H3CJ 
A, 



H,C 



N=N 



CN 



J^CN 



HO- 

TDI JLmlu-L ^UJ {tkui ^l^Lia J jjT cliUk >. jUil :(5-l) JS^) 

. (jl jAaJI oJ-latLa ^J^^ 4^^^ (.5^ PVK £1 

ejlj^ ^ J-^ dyj^' JJ^ j_^ljj-2'l AIBN JL«la:lj iSj^ Jtlidj ^jjll 

L^Jajljj ^jij La.ljc. i'j^ JJ^ ''-^ LS-*' AjjjUll 4lj JJJ^I i—JJjljVI (JkiSj . 70° C 
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cUloil ilua. iPEG IjL^I aJI >jj (^ill (lAAjV Jj^) c> (Matrix) 

J J 500 ppm cNVK jxa jj jJU aUI ^ 6 ^^j IjjIxi 
jl i^jjjiJI jl i(THF) (jljjSjj-^ t^'-^J j' '-^^ fjj^ i-iA?^ (_jjlju-N'N Jla 

La (jlc^jjoi jj 4sjjjS JJ-^ (^j ' . 'J ' " j"'^^ AjLaC ^ti^ .CLll^ s.ic. AjLaC J)\^^ 

PVK A^U<-<u J ppm 25 (> jl^ PVK NVK c5 
(j-a^JUi^VI lUI jc- Lot t(_)-aiLiljVI AjLc. (Soxhlet) diLA jxji \^ 4uAjJi jV^ 

AjjlLaj .Iftj^JaSaj i_ul_^iuillj aXoa^I AjjAoII S^Loll ^L^j^l (illj ,1*^ ^j^^j 
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.A^xA sjUII %20 Jl 10 J\ ^ .1 

4^ 0.1 J iNVK t> ^1 4,2 j^l t> PVK t> ^ J«tuJ 

Jj'mfl 150 — 200ppni (_yic tiijo^l .70°C 

JLaaluil i^js^ .(Electroluminescent materials) Lubj^i AilLl*]! 

(TPD) 'OJ^JA^ J^ija ^1a5-'N'N-( jAia JilLa-3)- °o^-'N'N : JUi Jja^. 
2^ i^illj .(PBD) JjjljjLa£jl-4'3'l-(Uii}a JiSjj-cj j5-4)-5-( Jji}i}i}J-4)-2 

(jiaxJJ U-o (j n<jh jll lillLoJ (Jill jJAlijjll 

Jjjja-9- JjiilxJI ^lju-6'3 J NVK Jlo iJjjLjjlS]! '-'la'.* - JLmtLul (jS-oJ LaS 

cjl jj^jjjx ^1 4 JjjljjLu£jl-4'3'l-( Jjjj2 Jjjja-4)-5- Jiiaj-a-2 Ju^qMI ^J^cj 

-1)- "(jiijjjjl -'I'l J AlBN (Jliaija ttllljia^l dlLajialii (j<aj . tllLi j jj^EiU 5Jalj 

jxo Jjla-all 1^ ^J^l aj^yi J^Lil) Jiai^l .AjJjJall SjaLJI 

jL: ' 20°C J -20°C o^^JJ^ iJ cjUj:i ^> - THF ^ NVK 
jalj .[^jUII JjSjjI <.ff*JJjjil ^ iiiiilnfl - LS-^'^ 'ADMVN 

e jl dlLi. jJ Ujall^i 510,000 LjjLuia ^jkJI jjjll <^jj iaj-uji« (_}jx^3sA\ 

.31ijj^ AjL-aJ tjlijVljjlS (_^Ljj -2'2'1'1 
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' 410 nm (j-oiiaj ts-^ J^d^' lSJ^ ' jjjaII SjIjI ^ (J^^-^ ^j^j 

( (J:}i!a ji}ljajj-a-4)-l- jjj^t i^i^ tp'-""^- <Jjj^-2 :(_^jAaJI [_5jLJI Aaj Ijjjj (j^ J 

Jina-2- <^>ii- JL«ia.l . (Irgacure™ 369, Ciba) l-ujil:jjj 

. 20° C jjW^ *j' '^j-^ 

.(Arrhenius) o^jjjj oXuU^ (2-1) Jj^l 
NVK jx«>>»l jLiaWI iijjl jjJ o- J ti^iUl*^ =(2-1) 



^1 ^1 


£^(kJmor') 


A(lmor'i"') 


27 


27.4 


2.20x10' 


28 


22.8 


3.60x10' 



(Biswas & Ray) j j o^l jj^j u^W^' <>= .^Ull XkjA Jl>»JI 

.•i ^1 .2 
. JL^Liill jjjSj .3 

(_jjjiJa cjlj a ^Ji^ ^ (montmorillonite) ^ 'cjiijjjjAjjx JL^aL^ 

^ 42k<JI ^jjI-JVI Aiu£jl CjLaluiJ ^ PVK S^:!^ Jij cPVK J (PPY) 

t> Jji^ J\ PPY/AI2O3 Aj£ SjUI 4iU^l ^j^Li . ^^'^"^ JjJ:?J 



.(^ jUI) Uj ja Mont Morillon sjL 
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cjLol^- PVK ^ jli .THF PVK J jl^ t^U^I ^^1 Uil^ lilli 

t> Ji jaJx (JLij a^jIjj^I <Mji\ tjjSjj .liiLa. aK.^iJ PPY/AI2O3 

t> sjjij NVK Sj-L tjL^ .(Ziegler-Natta) jaj S>»yi 

^Lii 'u'jJ^JJ'^ tP'-^j ' (j^-^^-"^ "5 ' 1 J t^j^j'ij^ll cLiljpjVI till jxojjjA]! 

B(C,H3)(C,F3), J B{C,F,) 

4^1 ^ lislj^xi liUj ''"'•'^j ^1 jj (Aj^LuU AjII CLlAaJi Clljl£ 

jLa jL\£l\ is J »Uj NVK 'uj jjjlill S 

a^A ^jjJajj] .Iajjc.j cAlljA«-<JI ^iLoVl j '(Lcwis) (j^La^lj 'tjjJj^JJ^I (jiaLa^l 

.CllU jJj^CiU Cj!)Ljala A I iiVl Cja jll ^ 4jj jiiUll [5^! jJI t>a Al^l 

.SjaJI Jjl jJli] t> AjlcliS Jal La ^ AjjjLiJI ^1 jjVl y i-ua. .AjJjUi 

SijLall t_JjSI jjIU 4Ajj jiil^ll Ajj oj^I ^ LoLiaJa Aji*^ NVK J-u«luU 

(JLastHijiV Clll j 4jj jjJall jjll (jl .^^^J jjJa [^jU f_gi\ AiLjal c^jpj jl 'Llu^^jJjl t_ajUaj 
(Jjjl (_^Lij ^Xal ^ (IjULJI A^Ullj LiJ e jia-aJl Ajj jJjl^l SjaUI ^ Ic jJjj JiSVI 
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'"'^ .'^J" (J-AHAual -.Ji^^ CjL^j^I (JljiaV AjJjjJall [^jljjll AjL^jjjI 

t^jjjjjjSllj t(jjlljjj3lj '(jJJJJ U^"^J^"^^ Cljljjj3^Vlj "^jjt sJ.iaLl« AjjjiaC 

4(jjjLuljfij| Jjjjs ^jj'-ii -10'9 J 

(jl (jS-xiaII (j-aj cAliaLui <aj4^ lSJ^^ Sj.i«J<all ^''j^-^l (JIiIjS^jaII -* 

(Jjaiuu1c.-N (^I JjjWj^C ^hj^ (.s-^^jTij "3'2)-9 cii* ' ts^jALil 
JaSa Lu^jxi ^joiLoia. (PEPC) ( JjjWj^( lWjj^ '^^^^^ 'd 

(jjjjj^ ^ " 1 ■'^"'o. PVK j^i^iJ^ NVK jj^ jjjaII ^ilS (jl diijl ^ 

(JAil ^Lnll NVK ^jluLft]! till jx<ul_jj]l Lol .JjLaixi jaj (_5ic (jli^)j-<aJJ 

Ja jaXa J^-2a .dll jxa ^ (J^)L^I ^jLll dlj^Jal ^ cdll jLiij3 

AjljoiI J ^jT- l3J^ Ajtjuil (JLuLLoilj j'j' ' ' 'I ^ "fl ' Ajj j ■ ^ ^ 

A^jiuiflll djl Lai .Ajj I ' <1 , , .', „^ A\ L-lLiC. ^ i_JjL^jJ AjjU^ liU^j ((—i^Jall 

.AIBN 2^ 

■^J • <-5AiV JJ^"2 J 'JpJ (Ji^iA <J^^J^( ^H:!Ji^"l)"4 J 'NVK (>a 

j^^joiS JjAjA -4)-2 (JLaJtioiU L-iaUtjll lilj'lninll JJAjl jjJI ti* Jjsiij (_S (iUjl 

JAjVI (Moiety) S>^l jjKll JcUL 'JjjUjl^j!-4'3'l- Jii}a-5-( Jiya 

LED * ij-ii^'nW (JjIjjj^I ciJac! .(6-1) (J^l <^ J- (Jj^l ajjI y . Jijj 
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.Zwitterion ^"^oJjUllI ^LSI ^Jic J^ii^ Xii jiill aA\ \ ^ ljW"i ^jLaj ^il ^ 



CI + OH 




^_^jjJjA-4)-2 jjlill >»J :(6-l) Ji-iil 

JjjLjLu.Sji ^^3' 1- J:>i}a-5-( tima 

.fiiA SjjUJI AjII (7-1) J£^l 

.iJlijjVI Ijiii^jl (IgJ^iuil^ IaIaj a^)<»lJI iaJUJ V tjjjl jAlA- (JjjSjj 

NO, 




I 

CH=CH2 




I 

CH=CH2 NOf 



NVK jlilill % :(7-l) JL^I 



.((^JUI) 
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Jji iJ JjjUjllJl l^J^ .(RAFT) c>- jSxit 4i«luJ) JLSijL S 

(JlsjjU s^)^aLll I jl . ^'-i.! jt (Ajj^ — AiLial ia^j Q/i jjiij^xll aLluIuiII (JlSiljlj s^^^oLllj 

. (Reversible Addition-Fragmentation Transfer) 

1.15 oJj M^/M^J:^ (polydispersity) AjjjaiSjjII ajSL^I ^jI JSj 
ojxiL SloiLJI JlSijlj sjaLII aJL^ ^ .cjl jx<u3jJI siA 1.29j 

^^lli Jjjjj-l-JjJw ^j^j^ AIBN ^ (E3VC) Jjjljjl^ J^l^-S- JAjj-N 

5jj_).<i]| ij^-^ Li jjla oj,<iij]| ajSj^ ^f^j '(CTA) ^1 ml mil (Jlaijl J^lc CjIjjj 

lilLiA Killj AiLja] . (Jj^l |*-<i 1 jml n<< jaj ^^'j^ ujj^' -^'-^j:;^ 't^J*^' 

.4 1 ml mil (JlSdjl (J-alc jxa _jj_j<all A-iijijj t^^^jaJl jjjjll ^jJJ ^J^-*- 

iJlll jx<u3_jj (jJjSjS tCLlLoLjlS jjii (_jjl-iij ^ "11 E3VC J^J^JJ 4 1 ml m JjAaj (jSai 

Ajjatxjll a£j1uia31 till jx<u3jj1I ja^^ -(PS) ( lWJtA^O cs^Jtf^^ ^ Ajjalxj a£ jp i* « 
(jllj ^ 454 nm ^lic- (Excimer emission) t^jj. « j. u £j Ja^^J liiajia l*_jiJa 
6 Jj^ '^W-j'^ ojaoioix CjIjx<u1 sjiA -tijj' (Fluorescence) csjjia 

• ^jjVI t> ja. ajjIo 350 tijs^i 

^tixui PVK t>« Jsl-j jJ 

^>'-iail PVK jJAjl jj J 4 (Jab JJC. (jjlll (J^^' PVK jJ-tjljJ ; Jjj^jjiluiVlj 

(jj^ Jj)l-> oil JaUll JJC. jjaJjjII i—ilujpj .^Ij (jl !5laU (jjffl 

.(j^l J - "--■^1 fUiij (_jjjaiAll ^ (JaLill jj<iJ jJI ^ l-~ j 

liUjj 4(_5JjauJI ^Jajoi (_ySc. (JaU JJAjl jj (jjSilj V 4 H2SO4 "(jLuiSjJ^I (Jjla-o ^ 

. 2.0 M t> Jat cjjjjSlI (jiaxi^ jjSI jj Ijja tliil^ ,^1 (^bj^l J^i^^l V <^ 

. JjjIjjVI (jC A-kialstku"^! .iic (jiaxtaJl (jiaiaj jj^ljJ ^ic- (Jab PVK (jj^ -1=^ jJ (j^ J 
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.(Raman) u'-^'j ^Lji" 

JJC. J:1«j1 li^ 5j\. . aiuiSI AjLaC. 'Ul (_ySc. Jalj PVK (jj^ ^>iai3) (j^-aJ 

.(8-1) J^l 

125 J 30 (jJJ sjl jaJI jJ-<ul Jill li^ AjjLjj^I 4_<i jlLall 

^UJI sAjoiSVIj ej-aLllj (Dimerization) Sjaj^I iji^ i^jjj^ ^lajoi Jc. 
.49pYj^ j^jj ia£>3l (CrossUnking) JL^\ 4n^l 2JaU 

Jjj^^/JjJWj^ J^-N Ix»j (> .2.1.2.1 

. 50 iLijiil s J ja. 2lj, ^ tSUij 10 Scm"^ JjUj j-Vl 

(j-a J .JJ^I si^lj <ijj-o jl-^iAJ '^jj^^ AiUall AiljS ^ AjSjaII jaII jjjtJJ 

jaII AjlaU ^3i«jj V 4 7 mJcm"^ ^ Aila ^jj:}^ '^'-^ '<_sj^' ^r?^^ 
jjil ^ i (Core-shell) (s-iJl^ j s-iJs) la^j ^j-a AjjjU dil x^j'.A ^jur-i'i (jj^ ^ 

' '"1 ■ '-~ NVK J:^ajj jljlLa PVK i_l3Uil ASIaui jljLa <— SjJjJ (j^-ajj 
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•CH— CH,- 
I ^ 



CH— CH2 



-CH— CHo- 
I 



-2H» 



^H~"CH2*' 




46pVK jju^jA^^Jual ^mAHj Zjhu^ SAyuS^) : (8-1) Ji^ 

JjjLjlS Jjj^ CjUk^* .2.2.1 
(Grignard) JjUL> .1.2.2.1 

JjjLjjl£-9H- jjjjjji-a j11a-6- j11a-3 cjUSj-a ^jja 

y jJajJjjU (Jji^jll L^JJj . .IjLjiijC. CLLyLcliii 3ij^>iaJ t^jJj"^U31 CLlljia^ 

A^jjjjVI S .2.2.2.1 

^jAjUl (JjJ_W cr*^-^ 't'^^W ^"'•^ * - Sic j-'^f'^ V <jaiaj NVK (j! (_sjl«i«ll (j^ 

^!iLal jjU t(JjlLallj .jSjAllll ^jjltiaj (JLajtliLulj s^><aljJl sjjLi-a . iJllljj^jall 
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jjjS J jjljjl£-3- JAj!-9 (Wittig) ^ (>Uij E3VCjj-^ 

^; jAiill (Jij jj j_j-<ilJaj (JUutlujlj Ijjjjjl jxajj^jxll *^>^ (j^-oJ -THF ^ JjA 

^)^JaJ L)J j/' ' "^^ ^ ''j.'*^ *"' ^ jT' « '— J:}^J^ JJ' ^j^^ '^.Ixjj 

• UJ^' (JJ J (Photoluminescence) Ljj lilb cii) jjaJjJI 

t>aljiJI .3.1 



'am^\ ii^j^i JjiaSfl .1.3.1 

200 J 150 ojj JMl <^ LjjL 1 j> 'J Ujiit olaj PVK 

. 56 2' I'll-^ti SJjjiLaJI till j 2Liii]3jll 2 , .,\) ajjjLJI 
^LLaJili iliflU]) .1.1.3.1 

^^^^l^ I^J^^ *LlJjalj AI^J^-iujJ 

Ailiiaj .ACjILa (Jj'-^ (JLaaioilj (JjjljjlSlI Ail^ L^J-^ <j^^ iiilli J^'j '~J°""'""' 
.^jjjllc ^_^jJa ^"'Ij-'j^ J ^1 j^luilj a.^La]| ' ^ ^^^^ '(3f^ ^ 

.^jIIlhII ^Ijj jjLiu; j_gcljjj t(jjLiiyi _jjLiuj 

.(jjliLuSjij jjii (_5j!ilj-8'4'2 J tjjojLaiS jjjj ^^Ijj-7'5'4'2 
. , 'ijni^ jVl (^L" -5'5- tlyijjij jjjj (^'-j^ jj^ (_jiLilj-7'3'l 
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31 ^ Lui J . Aj^ i_1 JuW 4jaLj J jxi 5lLal PVK CLlliLla Us! 

• ( t>^) (^j^ J ' ( ajj"^!^ J^iA) <^jJ J ' ( oJj^J ii^) i^j^ 

.JjjiAlAiyi diU'lnlfl 

^jLill tPVK J«^it"uiil Aic (j^j .aJojIj cLiUJuIj jJl si* JLutloil ^jioj 

iii'l ■ ^ 'j^ AAjjxji ^ 'i?^ j"' "t' j^iU ^Jilj SjLs 4j 

dll jjaJjjII ^IjjsI cSJ^ 'SJ^J • *■ JJ^I j'-^^^j / > J, "-.H SjAj-<a!<i Jll 

.(9-1) J^l cjUk a£ jliJI 

^Ijfrjjjflj^l jJ>-aill .2.1.3.1 

t 

.Ax.L±Ia]l iljjU^)^ A ml I lit J AjUxj A.<u..i3.n Aj^jLs oiLo (JLajtLLuU AjJjx ^Ak^ail 
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t"U*j" a^Uall ^'j, Jj^j^ ^ "^-^1 (jajjll AjLli (j^ljj (^^Jj 

dll^ Lu^^jJa aIl^ ^ jl^lkLj I j ^j^^j 

dujJ^lj (jjAuilj^jVl (J<ujij 4^iJajVl (Jl <^ir' i 4 lull loll jI^^I 

•(Dark decay) '^-altJI J!>> ^ n . J'jx-o AiUiaj c jijjjak (j^jill AJIjj 

111 ^ Jill AjIui (j^lja. ^1 tjjiuii-> oil 

(jiaxjl jj^Ajj .ejlfj jjjuji^^ ^JajLaSI AiL^aVI (^■^j^ (jl (j^Al t^^lfLaa 

^! aJIc. Mjiiil 111^ ' ■ J — AjJaftiia jjSlj3 t5^~ tllLuiLtaiJI 

.Ufuij aL^^ ejpS S^Ll^VI I— iijj .IxJ La ^1 f_gS^ q^jxj1\ :nc. jxtll i^jjJal] jLilll 
tdlljj^)^! (j-ajJa ' ' 'I ''^ ■'^■^1 (Jlaijl Cjl.la«-a <-S_>^ iCjUUiaVLj (JjlIui^jII (jc. 

^^J'J° ijljluui iSj>^ j.aC. (_5^ic. (jjJJ^yi Jjii-aj t(jjjj£I^I ^La tiilla j ^jJajjJ ' " 'J^ 

<-t^-9) i^Jj^j i{ j jl/iVini l) : 4il jjjll Jjjjall ljI jjaJ jj ^ lilli ^ aLJ ^ 

-Jjjja (_^Lu -6'3 t>a A£jii5d<all till jj<aj]jJl J ( ^jjltiaj Jjjja-l) 4 ( (Jj jb jl£ 



.((^JUI) 
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. 10 Ji:ia JaI^-N j NVK 

(jJ^->^JJ^) UJ^ (J^^ (j^ ^j"' "-* "^^u^ilj ajljj AiUa Jlslijl ^jc 

ij^ jjll (J^U. Jjsla tjjjbjlillj jxaJ Jljsll uj^ (Chromophore) 

j^jj 3a_j,^ (J^l La^ ia2x:^\ SjIjI AiUal JiijI 4 jjllla^]) 

(jjaaj ' /-^J lillj AiUial .Sja-iill Jlajjl Jclij AjjlS^J (jla^ dbjjj£C)U ALalall 

cLijA^ Jj^jolj ' "° "I j ; 4^_jC.lja]lj (JliiLoVI) l-iSLuIIj AiLtlLa]! CliUiialall (_>2a*J 

JUjjI Jclia ^ jjll liA i±JjiaJ 4-<i_pUl 4.Gala j ^La Clll jl^ Jlli Jilju 




JjjUjlS adi-3-[JJ-4-[aji!a ^^L£-'l>l](Ly-9-JjjUj;S)-'4] -9 




58iti^ itjJLSj) Jl^ ii£ jli^ aji^jljAi (9-1) Ji^) 
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AjujiJal\ ^Ij^l .2.3.1 

(^j^ kj^ (PHDP) (tjjWjjjj-S'S-JALo Ui-^-l) <^j^ 

AjjlLo (jS-iijj t^ijlLall 4j_jjkia«JI CLiLiiAaII LaLtj l]^^ • ( cJj jWj^ <J:J^"N) 

. 62 PVK ^Ui S>]l 

^tijuiU .(_^U^ »4j^ J* ly*-^ <La.jJI 1^ L« -^^jj^j^i^ 

ciiiuki .4.1 

aIjj^I 4jL^>«I) .1.1.4.1 

.AjuuiVl ^ ^1 ■ --I ,1 
I'll ^Ki .^jj^juLa UiJ^ L5^] (3 •» ■ <QjL.<aL^I ^j^J l^UaL^U 

cllljjj3^]!>LS ^ - '1 ■'^l ^l^^l a.lc.L.ii.<ij dljjliui^yi (JjL^aiju .a£j^1« '"'^'^ (jj^ 3 
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(_^^ (j^^ • ' ' ''^ '^'^^ (J ■ 4jLaC. ^ JJj2 (JjiaJlj itllljjjiJI (jJJ 

lil^pjJ 4<aj_)]a]l 6.1^ lillj ^>il Ll^J-o UJ^ "JJ-^ l^Aj ; jjLa-a ^ (j^a 

.^jj^jjjall AjLl^_ja]I (_palaijl (jc (Jjjjoix J* J •'La;j£aJI ljal^)C. jjLaj^)^! ^ jl jl«VI 

TNF-PVK Cilifc- .2.1.4.1 

(jLa ti Jnilla C_ula jjJjLall tjjjl^ jjiUall JcUdSLj TNF-PVK .lax-a tjjSjJ 

.^lia JJjliaJ TNF l-jUiaJ ^ iTHF PVK t> Jjla^ 

^ jUaII (111 jxaJjJI .3.1.4.1 

L>^ (J_^ ^.Lall 1^ 10 (^Ij^ 'SS^ L5^-^^ i^j^LjLa _JJ' 

AIBN JLa«i-.U jsJl jj=Jb Sj-UI Aijjlaj NVK ^^U\J ALaJ Jtis ^ji^-N 
.10 tjjIilL 100,000 Aiij- 2^ liSjLlall jJl li^ (^j^^l ujjiJ 
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till jjxj] jjl sIa jj j2^)^^l ^ Sjjia tLjJjjJa «Uj-<ajx Ajjjif.l (Jj£jaiJ (jS-aJ 

^ ' ■ "-~ (J^^Lk (.\ niirll 4£L&jaiJ -^^"'^1 ' ijS'^ ' "^^ i^^^/ OiJ^ JaJ^L^ j THF 

.«.!iyi Jjla-a ^jjl 

^ jIIa]) CjI JAAiijJI .4.1.4.1 

, 66 ^,|'',,|^'^ TNF C^^JJJ tAjauill AJaU Ali^La. jj.: PVK l^-IJJ jXiyJaC 

4-i<,r.j NVK .cjUjjjStiU 3JjS1»]|j (-jjSjU 5jflUII A^^i 

Jijjj- i:jjj^)-2 J JjjLjLa£j1-4'3d- Jjjja[t5^-A>^-(U^y3 Jji^-4)]-4-5- Jiiia-2 

Ac-Lu^ tA^jaJLall Cliljx<ul^l <_u£jj ^jlj liU^ ^3'^ ' A£jjjJii.a 

.aAi^ Ajnir.l (jj^ J 

t(_paiiAxi]l (jjjll dllj (J J jlj jLjS jV I ' " .'^ J "J PVK ^Ij-aJ AjjlLa 

^ <Ac ^ La^ Jal La 0^ A£j'lnifl\l CjljJAjljjSl AjjLj^I (J^I jiJ) .Jjlfiil 

AjUi^l Sj^Vl »4=>> S<iliS 3l£ JijiJ) CjI jxajSjJI PVK 

DyC-82 _j LiLia PVK (> ^Lii .C-60 j C-84 oiJy^\ 
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jA DyC-82 y o-^* -0-84 J r_lLui!« 5. Lie. lAj^Jal ^^JjS] lillj (jxi JjJaSl Ajjj^ia 

A^i^jJI C-60— J AjLilll ^licVl 'J VI .C-84 t> cAjjjj^ J^l 

f jjall » jA^ud^t <:jtjjj.i2l 2.4.1 

j^)^ 3JUaJ ^J-oJJ (jl \ '7- J 4(1X0) JJ-li^sJI J J:!-^yi 1j y jl i_l&i]l (J!L<i t (JJJ^^joiaII 

(_g'^ UJ^^ ^)^VI (_J^>jliia11 Lai .'U^j-all ' " 'I "'^ ^1 l_J j£ 

. ^Jj^^jx^l jl ^ jAuJl^l 

a 

jjiui^yi ^ JlaijVl .ijt (EL) Electroluminescence ^Uj^l t3^ljll cIj^j -m^j 

.^LL^iVI jIa^L, Aj^lill aJUJI Jl jliilll 
jjiill Jii. jl uSlIj .Aj^I j aIU. 4 jIjUI aJLsJI ^jjSj tAjiJSjll ^Jiill ^ 

(JiJasi ^xlajll .Jf^ ^dM^J ^'^Ij (^Vl^ ^jC jLj^^l Chj^ 

Photoluminescence ^Jj^ l3^^ o«.li£j Aialjlall diLjj'jkJI (j^ jjaJI ^xj^ 

.Alall 5 t> (JIjj*^I (jitJI Jii lJjI^^j -^I 50 Ajji (PL) 



^ 21kL» t_jLJI ujjJ^i J:ij=^ fj^ ^LlsU J-ii* (Jl (Work Function) jj=>j1I ^ili *** 
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.42:^ ,1 

%25 JaSa lilHaj t^jALoJI cjUL^J Jt\ \ jiij .<k^ jjt CL0 ^J <;n^\ CjU iliia^yi 

.%25 jIjLo Aialjlall ajjxojI jA\ 

.Aial Cjl^jkJI (j-^ J-i^j '-sLlial SjjUII All Jill Jjl yiSI i^U'^-i tiilij 

jA Excimer jj-nj-u^VI .(j^^l (_>iijll aIaxIuiaII t_ajjl*jll (_>;a*j (_>bj*j] 

dlljjjk. (jj^ jlii!a "^ST^n jA ExciplCX (_>u^1±1juiSV I t (Jjliallj j .sjlii aJoauij Ajjjk. 
A^U cIiIjIAl^VI {jl (j^Jlil .i^jjSa!!\ ^tjll (_iLilal ^ ^ ^'U.-.N ^j^^ 

^ jjll siA ajSI y .i-jjj jjSLj Electroplexes cjl^Sa-aj^^j Electromers cj| jxoj^ 
j»Lax^l j\ 4 (Phosphorescence) (jj^^ i3^1j ajII Jaj^VI (>i jj^VI 

JjJLjjI£ j^j ^ AjjI jjiaJl AijiiiJl tiiljjAjl jJl PBD ^ PVK ^Ij-i (.ji 

1^1 jl (Aili^ Aj^j2kj AJUtill ^jll '^3.''*^? (JuL^Lui^ Ailx^ jU^Lui^jt J 

jjjtjll ' 'J^ ^j:! '■^l'^*^! L>« (jJC- jjll (jl .AJlki CLlI At-aj^l (jjSj A£j"inifl\l 

^jjSl ^yia.'il ^Ujj'Vl (jj^J "(.s^^ PVK AjjlLa jaj j_jjlj^>^^l 

AjjjJaxJI dlljjj^ Aj^jUJI AlA_ySl\ SfrlKll Js^ Ailji^ dll-lSa-o iiillil 

jOioijjS {_33j AiUall (JlidjI tjj^ (cfU^ ^-i^ .^Liiuallj AjLI^I j f j' ^"^1 
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oiLail (^Uj^l (jlhll ■ '"j^ 't'^IJj lS-^ (3^*jj ^Ljj^I AliJaLaJl jjx (Foister) 



jiu. jjfl jflj MiUail JlS:ij| .1.2.4.1 

(1-1) D +A^D+A* 

jA jfiuijja (JS J AaUall (Jla!ij| JjJ .C-llaa — i_liaa ^jjl-jj L>^ (J^idjVI Luiij 

.^^^j^l AjS jAk^ (j! A^Lall AjJjki] c^^l tjc- ' ' '^'-^ Jplj^J «._^jL.call 

jjc. ^ jxLa jluijji (_3a J AiUall Jlaljl (jLia.VI o^"^ <^ .SiUail (Jlijjl CjjA^ 

.l_ljC. 

siA (Dexter) ^^LoiSa ^>1c. jaI j .a^ jajouJI (jjVtiijVI Jij^j^^ 

^ 2 fia' Aij^l J 2 ^ il A\ AjjjkJI jjjj jtj, ASUall (Jlajjl (Jia-o CLulj ' '« . j (j^^ 

(2-1) k,o. /Q<^^ ^ 

.Aljilall AjjjkJI S-lLji-J AjajLall Aiijkil (_^jjlaJl (jlbll ^)<»C. 

.aLSIsJIj A^Lall (jiiijkJI jjjj Ail moll R 

.J^\ Jill ^bSll J-1£j1I / 
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. /? ^jjoli^^aJI ^ (jjj aILuiaI] 4jaijLuJl 6 jsll ^ 1 . „<i-. J 

Uu aILUI (JUjjl (J!^x^ ^ 'J 1.6 Aauuj cLil^jkJI AiLuuJI 'a^j >^jc (<u!c.j 

sjLlj iic. (j^aiLkjj jloj jji JjSj AiUall Jlidjl jA»-a Ajic j .5iUa]| Jlilil Jix-al 

(jjj AiLuJI jjjij (jLoj c(Functionalized polymers) AiiijAll diljxoJjjll 

AjjjLaJI 4 li nil nil (J_>^ (J!)Li. /.Q^y-a^^ (.5^J ''S?^^ J'°"""'^^J 

Aia (JjlljjaJI jjJJ AiLoLall ^JiC JiSi ASUall JlSijl Jixx .ixiu U^j . Ajljlall Ailli jl3 

.(2-1) AijLoJl Lij *il3jj i^^ijlall Jill (J-l^ Js^ 

4-*JaJl .2.2.4.1 

.S AlUJI ^ ^5_^l ^^1^1 >iK£ll . 1 

' J. SjIjS *.ljj| ojl^pJI ' ^ (_5_yJa3iJI L_iSj^l jl ^ ■ ^"'^ .2 

iAjjIjaJI L_l jJ3<Ji a j).Ju.<i (_5ill -UjUJI ojLa]! jU^I .3 
4(_^jLjiJI jl Ajj).;-iirll Aijiall ^jiajJl ^|j3aI .4 

.(_j_j*ia*JI AjjjL^iUI AjjJ) Ajjljaloil^i!) ijf. ^Ull e.)jiAVIj .5 

^ jLs f J' jAk^a^all fj^ y '-"^l ^}jL.ajx!l s^bi ^1 (_pjVl Aj^^l I— llluiVl JjaJ 

(j! (jijSLall (j^ J .S jl ,_jlc. (Jj^-ij Jxi'lultj jLai) ^Ljj^I jLiill (jV a jl jaJI Alijii 
aJj^j ajl^)^ ^-^■J-^ 4(_5_jjJa3t!l t_lS^yi]l jl^jb<ajl ajl^)^ ^-^■J-^ 

a^iLall (dlljljji^ jW^' ^J^J ^ ^J-ial_j^l ai* (_jjLjj^I JaaJI jj^JJ 



(•) 
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.<jji«LaJlj Ajul^l jjiiiaajll (_5ic <.ljj Ai^jiJI ojl^>^ ^-^■J'^ 
Jjxjj (A^lc Jalij ^Ij^l L-UjoiJI (^^Jj 

"^^ •S^^jliLa V ^^^A f J' '—^^ s^AiL.a^l Aj_^jJax!l _^jualjx!l 

IS^ jO-all S j( jaJI (^jJ&J (JjjUl (_jlc. ^yijjj t^Jj^jia dll jjil (jj jijSI ,^jc. tllAaJ 

'^jclj jjc. ^1 1 ^ ■ ojl^)aJI _jiuu jjJall ojAk^aAll AjjjJaxJI CjIJjjJI ^ 

.AjjiiaaJI stiLall c-IjjaI A-AaC ^ l^i.aL.al IjJjlj J^jJ 1 n mi ^iLalc. if. jjjal] 
Ij jl ja. PVK JJaJ jJI <^U^ jiib (^>:5 l5 J?' 

ili^ Uiijjoi A£La*jill J ^j'll-inll jjj-a^l (jjs jl£ i 10 — 100 nm ASjj 

Ajx£ ^ JJ^J '^_>*^' jiojij-ull J^^' <.?^ (J-^^ AiljS diaj jlg^l sjLiS 

AjAijkJI (jljjVI tlili AJaUll ' " '1 ;^ J --^1 (j^ Aj.uir.1 (jJj^ l5,>?^ '-^ 

.ijt 4j_j]a^l jl c^jj^joiSjVI (.5^ J^l (j^ gJ^ill i^jlijll dlljjij 
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diaj o^)i>jVI I h jj Al^jla ^Uji tSjLall <*jflaJ j^iaJJ AiJa (jjjSjl 

2-1*^3 jjll ^jia jl iLa^pbllj SjaLII Ailjia jl ^(Sputtering) ^j^jj^I j' 

f d jJ«a^l CibjjJil 4fi.U«a ^1 Ja .3.2.4.1 

^ .Aiiaj 4j.^ir.l ^yun'\ JLulLoiVI AjuoiI j ^QjSj ^1 .y^lj^ (jiiaSi 

iij^ (jl jj^L (_)^ja]l ^ i^j^j^ tS^ siLall ^ jl 0 _jlaiJI 

.CLll^jiaa (JSjui j_^Jc. (j^jill 4iL^ '^JM:? (j' (jx (jiajlall (j^-aJj .lilj^JJ (J^ljiill (jl j3l 

^^^I2all t-i^^l J-^ f'^ (jl J:)^Vl l>^ ^j^ ' _ 'J ''-' ^_^Jc (_^ju^ S^Loll 

. 79,78 JL^VI 

i^Ai!^ .Ajjla (_p3jC (JllL^ ^j' ■ '-'^ bS.^3i1a (^\jia lill^ .^J^^Ltll (jiajadi (^Ia^ 

: La (JjSj (^ _jjjac. e.U3ic. 2a_.U\ ajajISjII patterning Aiji. jll Aiijia 

.£^1 jall cliaj ^Ua (_jlc. |*^ijJajj3l Ailjia 

•Screen-printing method <jiUi3l A£.lJa aajjIs 
•Stamping method j»iaJI 

. 8 1 jjaJI .H I jJa 

.(_$jj£j-all jl (JjS^I jiaJ) Aijjla 

(Jjjxall ClxiLljSljxaj NVK (j-« A£jiii-a dlljj^jj JLastkal (_J^)^j 

. 7 f J. 0 jAj.^^1 CjIj JJ-llI (_ji 
J. "^U jA;,^3l (_^jx<u]jj ^J^^ aIuI ' '°^(;; .Kn^yja LsIj&jjjI LJJ^ ^JJJ^^' 

^ JjAiVI JjjoiS jl (_5^>jaKi (Jl nT'iniL i_Jj2i]| (jia. i^J^ dll jj(;7»""lll ^1 (jjii 
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<C jur,n\ \ CjI jj^jaJill t> s^liS J£\ J^f-J^JJ^I (ITO/PANI) jJJk^l j 

AcUia jjjAj Aii^ j-all Siikll j^j ^UjI 0^-»J j .(_! AiaL^ l—lLii^l PANI 

iuLjjlAJI CjI jxaJjjil 4.2.4.1 

Aial jlall ciil jjAil jjJI ^j-o llia^ lijL^ Poly(fluorene)s Ajjjjjlall cjl jjaJ jj31 ^jj^ 

ASLL]) Jlajjl CllU]] ^ijja . ( jjjlma-l jL) ^ jj qJlJ\ ^JiC i^Jji\ ^ jjJail 
^ ASUall (jiaiajxi jlik-al (j^j^^ ^ Ji ^^JJ^' ''j^^J^^' tS^ 

.ojlSt .2.2-2.4 eV JMt 

^^^^ Cy^ 

) JJ ' ■ 'J^ ^"'^^ '"'"'3; tliil 4jJ_jjJall S.Lai£*^lj jl tl_j£jxll ^likj-al 

CAAjjjij q\ t—J^^yiSi ^j_jljj_jl3 Axall 1 ^-o i( jj^jii j jls - lil jikia - (jJ Jjls (Jjj£jl 

-4'3'1)- — j-4'l)j Jj] (_5jLij-7'2- (j— jjjia J — jljj-'9'9 <>« s^jl — jl* 
LjIjj^ ah tjjj (^Lu-'5'5-(tjj3jija((^j1 JAil-2)^lu-5'2-( JjjLi^iLAjl 

till jjAii jjII ei^ (^PLlojSj^I JjI^I iji^ . 430 nm ^ ^flh*!! <iAia l^jJa (jjjl 
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joll (Jjljui/i (jj^ lillilj iAialji* JJC. (jLia.VI L_l]lc. (_jA dll jx<sj] jjll Jaj!>Li. 
.AjjjaJjJ JaJ^yLi. Aj^^yA] e._jjJall ojAk-aAll Aj^)J^^I CllljjJ^I (Jia. ^ (_3^ jik-a-o 

.(CPDHFPV) ( jljiu tjlma-p-stat- oMja-m- oM^ 

(jji±il2-4' l-( (_5->^jl (JauiSa (JjJjj -'2)-5- (_5-iJiSjJJ-a-2) (_ji_JJ j_jA i_SJsJ AjuLjj sjLs 

^ ^(j^liLo CPDHFPV J PVK oiJ^ J^l Oj • ^^(MEH-PPV) ( 

^^Oi^ji J\ cs'jjj .^5!-- MEH-PPVj CPDHFPV oJjx^ jJI ^33! 'J 

'P(OF-SBF) (jjjjlajjjjjfui — (jjjjlaU liljli-all i_j jl iLail j ±aA jA\ ^ 

s_j^j]l ^Jtljj 4jaj|j ^jjc (jJdL^l^j 4(jjLjA«UtLa (jjjjiall ^"'"^^ (jl jjJiuill ^Jak« ^ 
(_Jjaa]l J j,a*il 71 JaAjll (jx (Jji.iSj1I ^-1«Jj AIuiL^ Ajjj (jj^ lilli t;?'^-^ "(jj^^ ojil 

' " 'I -* L_ul_^ s jIaaII I ^"''l ^ A^lxij (Jiu ^ ttj . u-i , „ ^ . •— 1 ^ 

(jjSjjjS jl jjl JJjII (^^i • <Jjj^' * J' '—^^ sjik-al 3Jljia AAiia liSljj 4(jjlijj]| 

AliLiall (Luminophores) cjliltiall ^jtrul t^jjjjliijjjj^) fj^yd] 

(j-aL^Vl cjUltlall j^-tijj .Ajjla 280-246 JU-all (^pll 

• tijj^l <-!W-« ajjuVi ujI jjj^jji jj^i cjU'uUi jiuflUJi (^jxiali (jihlij 

Jjjjj- Cjjj-4 J-aj (J^jj-J clyjJ^' (OXD) JjJIjjLuSjVI -iaijjJ 

^jjSjj] 4<jjljla]| (jjjjlall si^j] 9 j^ij-all (_5ic JjjLjJllja^jl -4'3'1- cijija 

: X^SLiy. T ^ cs^W^j -^-J^ Ji^ J^' .(PF-OXD) Xpii (Cardo) 

^jC. 4__«jLill 4 lav^iLall Lai .J t/j'j ^ j'j SJ*^^J ^■J'^ 213 

. JJA}3 jJI I jlA UK iliii.1 (^^ilija '(u:!JJ^) (^-^' <^ jxUjaiSI/iiaLic. 
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sli j>u2>j ^U.jj .10.8 V ojJ Jxc 42270 cdm~^ sj^b 

4^UJ| OXD i> AiUaJl JlSijI S<.US ^Jj iPF-OXD <^ ^iLbaVl J^lj 



NVK/PBD 5 2 4 1 
j| .sAi^ cjlinks PVK ^ c^hjjS^ i)lSlj L£ PBD ^^J^ 

6*US (PPV) ( OMJ^-P) l5J^I PBD —1 JjiUaSI JajJI JLia^ 

-( ^jj] -8)- O^JJ J PBD '"'1 sJ^iatLall dll (Jxutiuij 

^Loij jAj '(Jjjl Ic-Uj-ia ^iik^ Qjjjl jjj- Jjjja-3- JjjljJjjjj-l («-a (Alq3) f»Jjj^l 

. 91 AjlUi J CjU jji^yi (Alqj) • 445 nm .lit Jax^I aIL 



tijlt jii Ai»bJl CjI jj-u2jJI .6.2.4.1 

( (Jijij-2)- tj-a frljiijl 0 J* >i-s ^11 till jjaJjjB J^-^ '^^^IaJ J-*J 

-2- jAi^-2)-L«-5'2 J (a-TPT) o-^jij ^^-^Jh^-4-( ^^J\ J j ..,<;<. JAil-'2)-l- 
^ 3 — a.jjx.<i3lj i (P'TPT) j — jjjj — ui£jSj.<i-4-( J^ujSa (JAjj-'2)-l-( J — jiujjLiui 
<JUJI ^ tSllj J 4<ilik^ -^j^ jj^L^ PVK J (PMMA) JAl«)j^ 

Ll ji. jjl; a-TPT —S (.^^Vl j^^l tSShll 'jl °jj . 92 ^1 ^1 

ASaljJl tSUi 4> j^! p-TPT—l S'^ aJ^j .p-TPT^ Aljjli. tjjjVl 

. a-TPT _S 

ci!l.ii.j (>i (Jjjja (Jj1jI-4)-9 (> (Homopolymer) 
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jW LuU^)^ aHIaxiII SAi^_j11 AiiUl Cjlj Sjj^^aJill (J-axHjoij .Lulj^)^ 

jiLj.2)-5-( Jj1-9- JjjWjl^)-2] Jjt^ ^ .A^jjl^l Jui^l t^fl JjJWj^I >«J 
^ ejia.! J ej-j -Ua [ jjliia (jj3jjja-44-( -9- JjjUjl^)-2] ^^ U t^^J 

JiiLo-l- (_gjaiSjjl JjjS11l<i-7- Jjjjs-3 J Cj^iUj^llLo (JjjJ ( Jjj -9- Jjjljjl^)-2 

."^S^jlj^ [b-40] jljjlj^.-Hl- 

A^jjfcAl) CilifcAil .7.2.4.1 

(JjLu jLaJ i^IiLalilU .(10-1) J^l jA LaS . ^'^ jxtjljjl <jaUJjll 31aAjJI 

'NVK ^ 4£jfiA<i a^>-»lj jx^lnj (jl ajj^ (j^^ c5^' ijji^l diljjij j»jJJjJjjJI 

.(.jjjjjjJI (Jjljix^ AiLLll Vliijl tTPD (> aLIS cjllaSj PBD cjUjji^]^ 
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.iitAll j» •(III) JJ-^jj jjLiLu (jjioi jS .:it-4J PVK AjUuI 4j£-aJ .^JJJjjVt till 

<xjlall djVLaJI t^LiJ^l '^f^ '496 nm j 476 nm ^ ij$ :iic (jjjl 
jLojj .^^PBDj PVK (> iajli. 533 nm ^ UjjLa.j2 Ulb iQjhJ 

^llli. dlljj^j^ ftljj (j^-aJ . ^'^^ IjAj-a^ jajjAi jj ( J jjj (JjilS - 1 ) jjjil JJ 

-((Jjjja Jjjjj-cjjj]-4)] (>uj-3'l M^j-i JLoxloil . oJi"^ 

. cjb J ji^il A'\i,^\ - [ J J jU jLiiS J -4 ' 3 ' 1 

('2-C'N- Jjjja jjjia (^^-6'4))- <^ Ai^Vl lit 
^^Ujajjjj -( Jjjiij jjj-'2)-2)- (jjijjj 'cSjjVl «._j*ia3l jIajloV lillij (in)Ir( 

j^s/ (ni)lr( cjU jiiu,! Jili^!)('3-C'N- 

jxa^ ji.^flll J 4**^(Ir(ppy)3) (III)Ir( JjAj JJJ Jjjja-2) o^uji- lilU jjJaaiU j'l.^oll 

(j-ojJa U-a jl 4 (in)Ir( dlLjjJJjLul JjJJijil)('3-C'N- jJ^J4JJJJ-( J:}j^ 

AjLaC I n'l j| siA AiLjaj .^Lall j!>UaiU Sijls 'i JUatluiLlj 

. till jjjJiji ^ r J' '—^^ 4 jik-aiill CllljjJ.ill ^J'' 

( Jjjja (^L£-'4'4- (Jj-iJjJJ (^ljj-'2'2) o^jS (>> ^ ^ .^jjjjjjjll tlilJiuu 
-10'l)o^Jjj (n) ^jjjjijj( (Jjii« j^Lii-'4'4- Jjajjjj (^Lii-'2'2) (jAijjj (ii)^jjjiijj 

3ir li riVl sIa ^t-aJ (jixJj . j,a^Vlj Ijjjli AiSia AjiJj-a! (11) ^jJJjijj ( (jjl jjjjUa 
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Ait J PBDj Aji^ PVK t> ^ 

c^j'i. -■ J . J ^. ^ - JjJ^ jAj_aJ PVIC ^ ' ■ ^1 y ' _ ' "I "'-^1 

.ITO/(dye PVK PBD)/Mg/Ag : c^UJJI 

^_^Jcl iJLlLa. (Jl (_5la^ 1^ ^J^'i^J^^ CLll.V^T n Aiu^ ^ _^;Jall ^tllll ■'"'''-^J 
tllAa-l ^jluIjII (jjiSjiui ^Lijjl i _ 1 n II ij .^Stokes (jjiS jiiji ^Ujj)) (j^L^aLaVI (^lali-a (j-o 

<ii-iaJ ((11-1) Jliill ^>iij') (II) ^ajjjjJj J (jJjJijlja-lO'l- JjjjS i4- U^Ji 
i^^la iSJ^ Vjl .dlUfla sic ^jxi ojj^.aa]l '"'J'; .PVK (JjiIj-uI (_gic. ^IiJaLa. ^ IjjLi 
jj^ 4ijJa ^A^ia J lS ^ .ITO ^jjijjjjll l^ir <i_l (— Ijnix^ll PVK 13 J-^ 

* « » . 





BCP 




Ru(dphphen)^ 



cRu(dphphen)3 (H) ^Ji^jj Cxiljjil\jk-I0^1- JiLa t>y> :(11-1) JS^I 

Alqj j»jjiJ-(OjJjjiS <^jjJjA-8)-o*ij2j 
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ALla (BPD) J J jb^La^ J -4^3 d - Jjv^jr -5- Jji?3 JaSjj- cjjj-2 j PVK 

.aJsjjj — ^ (Jlajjl IaJjx 'K.^^Cl 6jl!La 

(jxal (JjjjS (,5^^ tip* a jLkiiS Jj^jJ ((jJJjis^^ jj ' " 'I ■ " " .1^1 (JLutiuil (Jlia 

(j<o AjjjL^ (JiiiLui Ajja (_jJc. (Jjjj^EjU ^JaUS OXD jSill ^JaU t^''*' 

.110,109pyK^BPD 



jix-al ^jjiuijS (Jllli till J;^7>"i j_j]c. J jL.-T.\l (j^Ai .^ji&LJI till J 

-[3-N'2-C- JjjLjjLu^jU4'3'l-jAiia <^lii-5'2] ^^lii PVK ajUIj >^ 

jit^ 1 "aj . ^ 4<ijJaLi. Akjk. PBD J PVK (j^ JL<utkul lS^)?^ • (II) (j^^ 

.Alall ^ 2 <jUil JjSjjj (JjjLljljaiS jl-4'3'1 OJJ^ (_S jli-all AikJI ^Lu tjJJ^I 

.cIjI jj^^l ^ PBD J PVK (> Ji^J c?! 

1 j;'^. \U ^ l5J^^ 4jj,ix^ ijjijaxx (3-1) (Jj^l .^^J^i <Jj|j2x,« 

.^JaLoll ^ ^joi j^J 

aLIILaII ^Uu^V) .8.2.4.1 

.(jjjVl «._jjJal3 aj.l.^fl PVK 3a»ic.1 
.^^^ESIPT ^ AlaUJl iJjIjxaJ) ^Jc \A^\ liSljj teJj^ JlSijI aSLLj (ESIPT) 
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Ci\ljlal\ SjJxIaII f. y^all Sjd^l Cibjj^l .9.2.4.1 

-2) j^j PVK : (Jjj^ u/' J '' ' Ui^-^^ L>* 2<-.j;. /2a.Uti ^jjIJu cIiIj jj^I 
(J^jjVI e Ji-all J (JjjVl t- 'jIj^ (jl i(C120-PPP) ( jjLjja- I jU- (J^^-ij-i 

.C120-PPP ^Ljjlilll ^-li.^ <^ J,«lauJI L^AxJl Uii lilljj 

' _ jA J jjjjljjlt (J-akjjjjl Ijl tj^J .C120-PPP (j-a Aiilall oAi^j ojj^.^ l^lSj 

Lu s»U£ll jjiS .122C120-PPP t> uj^V Jl ' ar;^" 



Aa^I ' ^Jxxil ClilJ^iL^I :(3-l) Jj-^l 



101 




(in)Ir( (jJjjjSjjjl Jjjja-l) 


114,113,102 




(III)Ir( tijli iu-.t Jiu-.t)('3-C'N- iiUjjyjjj-( Jjiu jjjj-'2)-2)- ojj 


115,100 




(III)Ir( oJiijjj Jiii3-2) o^ji 


99 




Jjjj;^! J Jji!a( JjJjjjj-2)-4-( (Jjjji (Jii jj- (^Ui-N'N 






(in)Ir 


113 




(ni)Ir( Jj-iij*; lwjj 


116 




[( JJ -"2- jjjjjjj)-'4- Jji!3]-2- l]^^ ^lii-9'9}- cwjj 






(ni)Ir{ oijjla 


98 




(in)Ir ^Li*^ jjij-ija 


113,102 




('2-C'N- j5lijJjjjj-( Lfea ^lii-6'4))- 






(ni)Ir(iiUJjSij) 


116 




(m)Ir[ Jji!jjla('2- LteJjjij)-2- Ji-^ (^l£-9'9]- o^Ji 


117,116 




[Ir( LWjjla Oi-SA ^li-'9'9)-'2- o^-S^]- o^Ji 


112 






118 






119 




Re(C0)3 CI ( oi^.jni) -'2^2- Jiix. ^U:i)-'4'4 


120 








(IR) 
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^Ijj-4'4'1'1 PVKj JTO t> cjILUI iS^xl^ ajj^^Lia 1^3 a jy-,.;. ^ 

(Jjiia (^Uj-12'11'6'5— ? ^jji»f^l-(i:jVjjJjjjS)-8/uJjljjj-3d- 

A^jji J-lja. .10.2.4.1 

. nm 460-440 JM' ojJjij^ [3.4-b] j3j jl j:!.- Jii}--4 . ^^^ui) 

J 'Alqjj !iliU i jj^jj SjUJI£ PVK Joi.'inC' il .127 

3Jlilo5U (J^LaLoVI filial j] ■ aj, u-,,„..\i ol J. ^< (Al(qs)3) ^\ jjaluJI 

•OJJ^JJ^' j' (Quinacridone) tjjjjjSlii^ll c_ul l^jlia ^j^oj a^jj AiLLlI 

.128 Alq3 jPVK 

jLu»ij^) ^ jJa ii^>ia*JI Jl .3.4.1 

JJ t>i Photorefractivity Ajjjj-iJl 4jjLua£jVI aI^U. cjLijSI jSl 
cAkj^j LiNbOj j»jAiM cjLjjj i_ikj.a ^ 1966 1^9^ oA-UJI j (Ashkin) 
(Refrachion Index) UjLAjl J^U-a jl 4ijja jji2 jI^^ jLuii^VI jIj^I -lS j^' 

^Utxuj JJjtij AjajjJI ^JJ .1 
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(Space charge ^jjauia jSa.) phn^ jjt ^^l-i ts^Wj*^ cJa^ .4 

itiiLiauill jSjAi ^.^j'.'i. (field) 

^ ^x-aaj jl j^l ^ Ja^ _jjJa AjjLoiSjl '^ij iiillil 

• b ^ ^ ^1 ^ ^ 

^^^jJall ^ (jLa (a^ljll '"'I 'J'^'^l ^ Al^l jl ...<iNfl 

i_SjaJj tAj jl jiall AjjjL^ajll Ajslalall till jl^l j 4(_J Jjl^I l_lLuiaJlj 4<aal jlall 

41990 ^l^ J 

4AjHc Aj_^iL^nJ 'Li^i.V 44jij>-aVI ^1 ■ „<'iS/l Sj'ij, utl Aj_jj>.^c^)11I 

aJ j^jbji J 44jjjij 4j '(jjj^^ Aakj 4aAiA j ' > jj« ■ ^ ^Ijj^ (J_)^ '— JJJ 

AjC 4^j^^l ^yaC. (J_^ A^a^ lSJ^^ ^•^-'•^ liSUftj .l$i<a ^f'- '-'^ 

Ajj) I 't-tr 11 (Jill jJaJjjII (j^ ^1 jjVl siA (jVl jjfj jaJI jljSLuVI j 44j^>jL^aJI 

: 132 j^i^j ^ ,„<;-i| ^( Sjj^ .ixlij 

. ^ jjJa^)^^l JaLolill A J . 3 
.^jajjiSl 1 _1 1 111 \ e, IajIjJ (jjUl (J^l-^ J^Ji l) 'is^Jr^.^ ^Is-luVI (j^lj-a[Lal "J jjl 
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-U.- " ({jSlI j ^ °J ' ■ " " ^ ' ' '-~l ^ jjAjJa 4j_ji!n^l ^j^alj^l Q/i e^^l j (J£ 

(jiaia-Lall (_^jkJ) (jjjJI Cjli dlLSj-all (jC 4 1 t'iuiVI (^jaJj tiiUiij .jjlljllj J_jia]| 

^lOiii .I^^JJ^ I ''J'"'^'"' PV^K. IjJ^^xia i^^i^^jol] _j\ fC\\\^A\ (JLutHuil 

• JjjWj^l J-j JJ^ ^ (^^1 "^jil iCjUauill JSj JxiUi jjS Jj ejljjj 

(Jiha 1 jIj)-4- J:!!!* (_^Lii-5'2 jA (jjll !5LaL^ jjl ^llk-a Jl oir'nnl 

Jill Cjj^! jSI .LoLiaJo 4jL^ TNF J-wi-lj '(DMNPAA) J_^k jjl 

c^jaII jlailiaJI ^ Jalj 1 l&jja AjjJjI oJUjo Aic IjJJ^J Aj-all ^ 100 cJ*^ ^'j*^^ 

(jx j^l : In In I ^jLaioiVI O^j (jl VJ .(jjjSjxll Jalji 90 sj^ jLajx (jj-aS j 

.2L}il^ ^ 100 

25 L^i* 'AJLc jjSI jjj jI j^I AjLuil ^__)^ ^-^J^ ""JJ' ^. ^^J*^ ^jLui£jl (jjiaJil 

.CjUaSloiVI AJUi tjjll (J^l ja. 4 J^jWI 

dll jjxj] jj ^1 JJ^I 4 Jjiall JL-aiil ijc •'La^Ull AjjI jaluil !iUl 2JI jj i_s.l^j 

.(5-1) Jj^l ^ jLu^VI 
jLy^iWI AljjJai) CjleU-ail 1.3.4.1 

•PVK ^ jLo^VI 4^_^l cjlcLi^l ^ Aaijill Jxl (4-1) Jj^l 
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All Cil^Uuall ^^ CX3^\ t>i ja. :(4-l) JjJaJ) 



135,134 jjij-4)-4- Jin. ^lii-5'2-( ^ JA;) -2)-l 

JjxiLijl ( J jl Jjjj3 jjii - 1 jb )-4- Jin-^ "5 ^2 



136 
136 
137 
138 
139 



141 
142 
143 

144 



jjij- ljl))-3- (JjJjjj cs^j' Jjj^'Ai.-N 
<Jj jl-; J^^ J J ( tte^ 



tiiLj jjjj^ (JjtLLo-2- (JAi ^ TPD c1l)LijS1 S^>^ (j^^ 

jloa^j .Aiauill Jab (Homopolymer) (^^t j jj^J jj jjj jjaJ jJI li* i^^^ 
y •ojlJ jj'^ Lf^^ (7-DCST) JjjpjjjjlL»-( jjJiAjjj- JJ-1- 

.(12-1) Ji^U 7-DCST ^UI^I 
cLuL^j ij'jiL Aii^ JjjljjlS J:Hjj-N J 7-DCST J TPD Cx^j^\ (> ISlLjl 

Alai-^j jLui£jVI AjJ_jjJa 4ja!iljjStiLii CjIjxojIjJ ^liiaj^l tij^ ''ji^' ' ^ 'j"''-'^! ^'jj 

( JJ-9- Jjjbjl£)-6j i^ii^ljjSV <JAil(JJ-9- JjjUjl£)-2 t> Aj;^^ UuUijU 

(JI^^Lj 5j.„l ...^ 1 ^i/Cu iCxXij^\j±a (Jj I ii^A 
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F 



0 ' 9 

CHO I 




7-DCST 

JjjSj^^U-(0J.!ili>l^-tii!-l-6WiJl-4)-2 ^Uk^l :(12-1) 



J J jljjKJI J tDisperse Red-type j^Vl timSiJI ^ jjll (> 4Sjil» ajj J-al ja. ^jjUJl 

J-U^ .(TNFDM) JjjijjjjJL.-( jjjJJ-9-a!jjla jjii ^^-7'4'2) %1 JL«lu,L; 
^ ^Ij (^l-i J '60V|j,m~' Alaja (jlia^ (^Wj*^ <-)a^ r = 140cm~' ^jll 

^^jjjiSjl JjjSIjxo-Nj 'JjjWj^ J JK UAs^ jj?^" ' jW)"3- J:}jjjj <,^^j' <Jjj^^}^-N 

(_^Jc. (J_jj-aaJI (Jl!L4ll (^^t iJJ^ .^'^^AjIIc 4jjlj3iuiLj cJjj'-JJ^ '-WjJ^ 

i3 an'i ii i lj jj^l Jjlja Li}j:^-4 a j^ .(Living radical polymerization) 

(J^lJ^jt -N- (jJ-ll JJJJJ L^y* (_^l-JJ-6'6'2'2 J '^f'J* jia-ojl (^JjIsj jia^ 

. jjAjjjj^ Jiixa ^bj-6'6'2'2-((^J (Jjji^ JALa-a)-N (TEMPO) 
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^ 148 

(CllVtiSjP jJ jj-a iJJ^ (j^ Clll • (Jjj^J^ 
ciAij t^^-^J ^ J*-a ^ ■ A'i, C-60 J tllljS^)^!! AjLujj 

t jjVu^U. Lo^iiL^ PMMA ji PVK (> U ii^jSlI j-^Vl iii^ JU-ll ;CjUL*^ 
. jj^ii. ^ (ECZ) JjjL!> JAil-Nj TNFj DMNPAA ^ 

Ajj^JI Aiklall i Jt---^ sjljj lillij IjJ sJjI jll sAjill AjjIjII A:?.J^I 

^Lkj AjLaC V ji^ (.r^ J j' AjAIUJI Aljajjll Cjl j jjlll 'jl 

c_j PVK/TNF o- ajjj-J jJI ajS jJI siUll 

JSU J^l DMNPAA _1 bj .DMNPAA a^ Jj^ ^ij DMNPAA^ 

AjIj^ <-S^ JasLaJj 4(_^jLi. ^U^)^ (Ja^ Jd^^ AjiJ^)jji Aj^jJ AjL^iuil (JjSf^l 

[j^j _>J-ailj jj^ (JtA^ jjllj-'4)-l- JjJjJJ-3- (_5J^JJ_JJ-4 ^J^aJJ . ^^^^ i—lUaSlui'^l 

L_lijjj]lj LaAj tAjjjjJa AjjLui£jl (j^j J - j 'Ajjlj 19 A!Laj3 iA^jj o^lcj 

^ .4 Ml ill DMNPAA aAjJ\ iiLall Aial AiajSfl t> 63 j 2300 
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siLJI (dispersivity) Ajlliijll SjIcV <jUiaiVl <c jj^ 

US 

yUJI i.bi [ Jjjja (^j^J ciiyaA) t_^\^-2''l- tji!i±i^A<'\] ji^j^ 

La AiLjal .13.''""' t,?^'"^ tS^l fl-^Vl ojlA ^1 <"''''> . 6j<"ini«ll 

.PVK (>» MJ^ ~ l-sl jajt t*SI ja. ^1 JLall Aj^I j3I PPV t-ll JJ-jJ JJ bl^ (JJ*^ 

(jjlll cJ^l:aj AjjLjI Cjj^ Jial jaoil !lib 4jik^ PVK (jc (jLia£ jliui( (jJ-ol ( J:?jj2 

A^jJ . (Jj jJij^jjjlLa (jjAlll^^ jjjxl ( - jjxa -2) -4 jLbuSjVI ^'j. '--^1 

^jjUll diLuuiaJI (Jill . I 'ill'. 'in jjj ^^^j .CdSe ouLuil ^^^c Aj^Uil CjLajMiaJI 

— L_ila ioAj (j^ CdSe/ZnS AjjjLill cLiLaiuiaJl jl iCdSe j A:a.ji431 (jxol JauijLjiSa-I 

(^Lii-5'2-(<^J Jjio^ JAij-2)-l J PVK lU^ ^j^-Jjj <^ S-J^o itJlS 

. 135,134 A'l^i.^; L«jjj( jjl UAJS jJjj-4)-4- Jiixa 

cjUuii->j J:Ail ^lii-N'N-Uia jjLbo. ^Lu)-4j ^TNFj tPVK 

^1 jSjxi AiljS Sjbj i_l4iill CllUj.li-> I 3jLiyl Jjl Ajj _jjJa]| 

^1 Jjxj lilii .Ajllxi Sjt^-i-M; Cjljjjljall ^^Loju .(Jlllilj]^! 
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t j^l 2,U-,.,.I AlajL ^ioil 4C-6O fl^V XLo-o jUu^VI i'-^^ PVK 

Jj , II Ailjiall 0^ -JjV"' jj^^^ A^U-all (DR-1) Dispcrsc Red 

. JjIj^I jjU;JU (DR-1) (JUai^U ^Jlsll Jj-Jjill 

ij^aiL ■ ; ^; ECZ JLaxl-ulj PVK Cjl jJxJ jj .(^UjlAil 
jjLj ' _ jl jaiuil cs^^ <j' J ^ ? j^^ (JlaliV ojl^>^ '^J-^ 

jLjjjj JjI (_>i}J-3'l jA iPVK ! lSJ^^-^ AjUfixi <aljJaj ^1 '^j ^ .tllULiaVI 

J BisCzPro ^ ECZ t> 3^Ulu.VI ^ . ^^^'^^^ 1^ Jlia >1 (BisCzPro) 
aiiiS J '(^U j3l J^VI 6jl ja. jj tECZ/BisCzPro 

jJij-'4)-4- (JA^ ^lij-5'2 J 4^_^all Ajjj-oJjJI j1 jJI 'jj .JjSluiVt 

J di^ cs^ I jjUl sjijjoLa jlij Jj^^ ^^^^ ( jj^ (-fcv^ 

ClU jfr^jfll .2.3.4.1 

' '"'J" '— '^J:!:)'-^ (jy*^"' L^.J?^ .^^^JsLV^I f J' "-'^^ s^La ^ LiJ _^jja jjla^}^^ ^ '"^'^^ ^jj3 
^Ijxj) ' _ ' ' ■ ■■''J ja-all ^Jjla ^jSj^LilJ dlLal j&jljA tjj^ ''''J^; tjLui^VI 
s,liudll ajLall (j^^)xJJ AjJ j ■ 4jjLui^VI (JjxLa (jj'^"' « j ■ 

{jilxij^ (J^IjQ .Ijc (jj^ (A^lf. (^J^lj AjtiaLui (3^^ . •— ' J ^1^1 
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: ^iliLa 4(_jJ_jiia Ja^jj till jjljll os-LiJal : ^^gjj LaS AjJ jjJa]l , „<"iNfl J j^Lo Ajll 

jiitjj ...<'iN/l AjjjS (J^-^ (JS tS'^ii tAiajjlll ^_jC.lja ^jj^^ Ja-aj tdlij tjijjj ij,' ' '-^'"'^^ 

JlSijl ajbl jl sjLja dlUl] j>jjlj i-Sjaja 
I'l...^-! jI^^I qjji^ Oi^^ 

J:iy-'2)-l (jjlil ci-^! TNFDMj PVK S^\i jL^VI iffijxiJI 

(_gic. JjV^I liSLiAj (J^j^^ jjij-'4)-4- (JAlo (^Lii-5'2-( ^^-uiSj! JjuiSa 

163 j^)^ ^ TNFDM Jol£ 



^ aUj^ c^j^ M <13-1) J^I j^I '(AF-50) oxot-2-aJjjla-9H-L)^^j- 
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j^tij PVK/AF-50 i^-^ .S>iu^ He-Cd j jJ (> 325 nm 1^1 JL«ia,lj 




R=CioH2i 



^l^.^US.9.9.jjjij.(j^jj^.4).2)-7- Jji^^^ :(13-1) J^l 
•L*i»l-2- (;«jjla-9H- tii**iJ- 

PVK J ECZ J TNF J DMNPAA t> jLo^VI <^ ^ ji^ JL«la.l ti j?- 

SjIjI CjaJj iljiljSj CjljU J ja^ JjUll jUuVl J^^l!!!! osj^ 

'"'.'^ 5 cJ^-aJ jIxjVI AjL^ilj tllLajlxxi AiljS (JJS^ iSJ^J cH^I clW^J^J^ 

800 nm ej^ >«^Vl cj^^ 

diKjniH (Photochromic) I ji^. ^ciii ^jl JLa«laiVI ^jjlll J^l 

. 167 ^ , j^l ^ tiUij 
<jc Lijj ^ ^LlojS (Jtliiil (jjlil (J-al^ j 675 nm a jJS ja J jla .^jc 

Lai .(^UiLo > "" ll i III j3 (JauiJj£ <J^^ ttllVlja (3^3^ <-ii^J^ L>* J PVK (j^ 

dili ^uiS (jjM (J-oL^ (jj^ .TNF jt C-60 (>« ' iittT.» 2 .tw cJ\^jaj i-ii „^^ti 
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. (Jj jjj jj jlLa -( jjjJjLjj -2- - (Jjjiljai-3- clj"^ t,?^'^ -5'5)-2 [j-a AjjoiLojI ASu 

.(14-1) (Ji^l >il 

2 + 2 ia-oj (j^ ^_^j..<a AjjLlaj£ dL^lcliiL ^ JJ ^jjJnll AjjLloj^I Aj^UII ^ ^ ^J"'' 
A^j^iJ lalaJ jl . ,.<'iSfl ^^jiiall (_j^jLiJI SeliS (jWTi .iJ1iL£)Ij11 .iit 




4NEt2DCPT 

JjjSjjjjiU -(Oi^r^-o^ ^-Jjjji«.-3-jAu^La-5'5)-2 :(14-1) Jiill 

^jjxul .il j-all S il -y-.i .,1 Aj^ jl ^1 : ^lialx, S^lc-li "UHjII oJiclall jAjj 
(jjlll (JaL^ J 4(_^^L^jll (JlajjVI sjt^)^ L>* l)^ ' Ji^^ lilju (jWTi jLoiSjVI Ajj^^jJall 

^ 500-200 

^j"'^ " jIjaSI 4jLaJi o^A ^ .(jjiLjall ojl^)^ "^J-^ (j-* <.s^' 

^1 ^ 
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jJij-4)-N J ECZ J TNF j PVK t> 4,v.^^-,. ^Uj Jliiil Sj cjUjJi 

A^jUaJjji jjjAil -'-'x-j-''' .4.4.1 

AiUall All jj oAiLo '"'—j^ oJ.l«J<i i-lll^Lj ^^^"'j (j) (jjliui£!iU (jS-«J 

(Jlsjjl JtitjJ .(_gjl moll .^ic. Ai^juill ^ ^^jJaSI Aj^j^^ Clll jLull djA^ 
Ig.nVi s'jLJI Cjjll lij AlaLkjj tj_5jLiiJ) (_^) sja^l ^^liil ^'--^''l ajlcl O^Ar-lioj ^QaJill 

'^'^^ 1 ml I III j3 jiLa (.^Uajll j (AjjLiaJ^I 

.Ijl^^ (,.Jl»a ^ \ > <\a*\\ i t ^"tl a < l^aa ^ ^ ^ \^\ ^^\ ^a\i Aj^j^ajI^^jjII Ij^L^ll ' " ^ - » <^ 

. ^"^^ 4j«jail jJI dlL^Lui^ ^^jil J_JJ>^I J-'-^"' I ■ '-j' (Jj '^Wj*^' ASUall 
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jjJaaJI (_^jaJI ^L^^^l JaLajlj lAjtiLoVlj lAisljiall dll jJAlljJI (_>a*J lilljAj 

J^j^-a ^ ^_jJ^ t (j jSjIluiILj AjjlLa _J^^ ts^' ''jj' '^'^^ (j-aLk^aial (J<alji-a 

.(jiiSlc. J JLutl^l ^ Alall ^ 90 60 L« (J^L-alaV Ajal£ 100 iim 

(jn^T Ij .^^^oJjAj ' ^ ■ '— °-- ojl^)^ dlL^jA: dlljjjAiji (JLaaHj-uU ^J>Jilj 

• JJ* ' Aj_jj>ia*JI tilt (jljiiVI tjli Aj_jjJaC.^I ^Ua] jSjJjall dll 

.CliljjtiiiLU^'yi AiLuLA jl^j Aj^juill (JaI lillj^ ' ■ '-~ ^1 >^jxJ tilljj (LiJ^^j.^ 

. ^^■^ (_jjjljai I ^ dlJ^)^ 1^ a jji-LO a1a£ AiLkJaU 

(3-1) '^'=7^- 

.a^L^yi G 

CjjIj h 

(4-1) 7. = 



G5 
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o«.La£ll jj^ tj^oj CllLiiaxlall ei* tjx . //^ - 0"^/ max / hV 'W^h if J^Uiaj 

^V^/hv ^ucUl^sVI 4iLk3lj sijJl AijjiSWl 4iLk3t jjj ./ ^JJl 

4j| U^jjijil 0.5 (_s jLoij A II « nill *. _jjJa ^ ^1 . A lijajjal 1 jji .1/4 
^ JaI jxJI .AittJl ^ 10 ^1 ^^U.r.Sfl ^jLkll j_jjLk] ^^^1 JJ-^ 

1 ^jjjLiui jitlsll ' " 'I "J (l):13 jjjl^l (J in"! A^La (_SjUajj ^"i <<Ti i " ll n^?* aILaI 

.2JjSi, UuUij Cjli Cjllijk ^ ^i^Lot MEH-PPVj jsll ti^j .ojIijaJIj 

.^jjJall i_uSjj1I AjLiC. ^ CllUjjj£]yi (Jlaijl dll O^"^ tS^^^ 

^iaijjxi cJls jjj^Eil AijSld i.lil^jk£ l^J jJiill cSj^ (Dyad) ^sLjI.! 2 [J 

. dllj J 4^La ^ ■ ^ ' '"'^ "'J'^ j'" J^l^i ^ ^ ''"T- " dlljj 

(jlS [jJjjjJl ^1 (jjjLijaijUja Ajj^aII 'CjjjJaxl\ AiuiAjill liiLiJI J 

.(15-1) 
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^ 1.9 (J*^ AiUa (JjjaJ SftliS j_3j°^""' U^^J ;J ■ ^"'"Vl ' °J ^ 2^}^ ' "° '^^ ; 

.(lOOmWcm"^) ^UiailJ S<.Lial a1»3I 
jkaj Uk^ cjU^ UsA] jxt J> 'ti;^ .180^^1 J (200 ns 

.(JjjUjlii jjjj-3'1'2- JJ-'2'2-(^ii!a jiJ^ ^lii-74)-'5'5-co- u^jjla ( J^hSJ 

J'v 'i, Ati (jjjjlaJ) jjxi (J_jjuaaJI iSj^ lAj^Aji jjAiijj 3JL^ ^ 1.87 eV 

jjAiljj ^ 1.77 eV tJjjLijLja j -3 ' 1 ^2- -2- o^j'nlj . « (_5jljj-7'4j 

^ cjljjji£aJ ^LS. cUiJ J-l" ji-J jj jA PFSeBT 'jl CjU jJ 

ejJa ej_yuaia ejb jIjj AiljSj ( 1.00 V ejjS A^jSio ejlj (jj-oS (jjSaj (.^j^ j . 680 nm 

.^1 1.67 ^UJI (Jjj^ epUS U .^j-JI ji«nni\t 4.42 
-2-^^li-7'4j jjjjla JjjSJ t^llS-9'9 c> AaaljiJI a£ jLiJI cj| jjaJjjII 'jj 

liLjij jj (j>i.n^ -Ph C61-[6'6] (jJJ^J^ jj^i^ ^ A:^jjx-a]| JjjUjljJ jjil-3'1'2- J;?j:^ 

(jj^ '^•i ^L^J • 650 nm ajIiL 2 .1 I j^Jij jlJ JAi-a 
^Ulll ^ aUI ^ 2.24 AiUall JjjiLi J^j .0.95 V J] A^jHi^l 
AjJUJI aSLLJI Jjj^ (.5^=^ ajjLLJ _^jijall CjI Jj^aJill iaUj .^mx^nill 

f J. I'll .'^-^ ^ ^ a<ili^l AjIIc dll^j <iUj 1^ ^ii; .Axiij^ a«Liaj 

tAial JLo Cjl jJAj] jj Ajjla^l CjUjj] jsllj MEH-PVV lafiUJ CAjJ jJ jJj^ 

.Alall 0.01 O^^' * cJjj^ 
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HaC-^ 



CH, 
I ^ 
H3C C CH3 




182 • 



H3C C CH3 
fUijSlI (i^liuj^ ^ :(15-1) Ji^ 



2-0 cjUjjmi LjLo MEH-PVV ^r*^^ b] -^^^MEH-PW c> ^tLUa 

900 mV sj-i3 U is^^ jj^^^ ( jjljijq (jjjl jjjjjjj^) ^ jj 



(^\m jid^vi .5.4.1 

CPDHFPVj PVK o- (^ij. .i89pvK 6-j 0!^^^ cJi^-^ jWj 

^jxojI jj AjjitI ^ 400 mm Sic --^ ■ '^'-^ 1^'^ jIaj^I SJiii^iLa dij^ LaS 

^j] . 190,97 rppj-) ^ ^ ^LlaUll ajj^I cjli'jkJlj %20 ^ ^1 PVKj PS (> 
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(zn) c^jll jl pUi iill ■ 



Aj^uflJl ^UfcSt .6.4.1 

ciil j jl (Chromatic aberration) jill ^jll oalajj (j£aj .ajjjjJsII 

^'"T-""' .^juiLuiill AjIIc Aj^L^j ajLs (JflT'iin'i 4^Lui (_^lc.j (AjLiLjijll 2 . u.a-;. •< ■> 

.jrl <^ PVK 4niiiS ^1 -PVK t> a£^I 

' _ \.' JiJaJ ^ .IjjI^)^ AjtlLall 4j]jaHj PVK (_3jflaJJ Jj-ojJ (^J^i ^,>ia 

L_illall Ajjjoj L^<iJJ ^ ■ "--jl ^>^l i_i jluil .(_5jj-iaj]l J' ^"'-^1 (jjj£j] ojjijj 
(jjj 4^ jl ja. S j4f J*^^ lS^J PVK ALjaJil t-ilUll ^ S^>4i]l c5 '^^ cNVK 

^'^^ ^^joiS (JLa«iailj ^ilj<a ' "'^ " " Ljajl 4jJ_jjJall .Ajjxa A^jJ 130 J 70 



^LJI fLj^ SjLaJI tJjjiAiSjJI .7.4.1 

^ jl cA^j JU.jIj <Salj ' °' jl jx ajjI jjlll Ajlalla jl PVK iiij^ 
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(Sj^\ .8.4.1 

(^j^aaII jJj-ajJI .1.8.4.1 

jSI .(AFM) Ajjil) S'jSlI ajjI^Jj icsjjlsll tiJ^I ajjI^I JL«1^L dna_si ^ 

"f^ 1^ (^yjj .^^ilaa JJC. ^La.j (_^Jc. Lljj^ AJaaxui j Ajtliaa-o DNA djUjj^ 3ja)^ 

.^Lajll ^Jaj-ul t^l*ll l_lLlaSijaiVI ^JajoJI ^ siiLoJ Jcliii DNA 

AjjiaaJI cIiIIloVI (jJJ 71 Ja<(u]l (j^ (JjU-ISjII ^-a.jJ (>a^ (JcUj IjlA .DNA dlijk 



LjU3 Sjaji»l) (JjJWj^ tiHd^-N)oljA<.jljj :(6-l) JjJaJ 









3 


BASF 


Luvican® 


3 


Genaral Aniline and Film Corporation 


Polectron® 


3 


POLICARB 


Policarb^^ 



cjUVl .6.1 

NVK 'J 'Aii US jjt a^L^I J Aii:)lil ^^j^^ )j) jUi NVK '^^ 

PVK U . 
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e jl ClL^ jJ (2-2) J J-1?J1 (jJJJ -^J^ Aj^^aikiA jl^j-ajl aJj c^laja^l 
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(Polydispersity) ^j^j-J jj Aauj!^ 
PPX jA-iij^ i^Ujll JISSW) J jl^^l S J ^UjJ : (2 - 2) JjJaJl 





r^/rc] 


TjrC] 




420 




- 




106 






51 




137 


32 






5 




86 


-3 






-8 






177 






136 






89 





oflljiJI .3.2 

jaJI A-ajlLall Ll'"^^ JJ^' Clliji 

^3Sjil<i,uM o^ljaJl .1.3.2 

69 ((jjLlijS-p jxj ^ E (jjLjUl J^i^ .(j^ljiJI e^A (j^astJ (3-2) Jj-laJI (j t->\ \j 

•Uij^ J^^J 'fJJ^ JJJ^'j ' Jj^ tj^ tJ^^LiiU cJjla <j\ LaS .<ijl<i 150 



102 



<^<ijS ^j^aiJu J .3.15 J 2.35 ijJJ AjjU^)^ lJ^^ Ur^^jV^^ ^ " J ^j-oju 

I jIj [2.2] jjjla (^L^ • j^->i^ jj^l jji^' '-'1 ■^^■^j' 











ASTM D1505 


-3 

gem 


1.11 




ASTM D570 


0/ 

70 


0.1 




ASTM D1894 




0.25 




ASiM Dsaz 


MPa 


2410 




ASTM D882 


MPa 


42.1 


MD p J' — ^" AjC AjJdil jUa 


ASTM D882 


MPa 


58.6 


Brk MD Sic iill 


ASTM D882 


% 


2.5 


MD ^ :iic 5JLkk.VI 


ASTM D882 


% 


140 


MD ^ 3JLkiu,VI 


ASTM D785 




85 


(R-Scale) Rockwell JjSjj SjUuS 




°C 


420 




ASTM C351 


J kg-' K-' 


837 


A^J.i 20 .lie ^JCjill Sjl jaJl 


ASTM C177 


Wm"' K"' 


0.13 




ASTM D257 


Q 


1.0x10" 




ASTM D257 


Qcm 


1.4x10" 


Aja^^I AjC^I A^jHoll 


ASTM D149 


kVimn~' 


276 





(J-dlc aJj 4 jjI joll (jc 1 n n (_paiij^ ^L^)^ cJjc- i-^^ PPX (N (jjLjLj) 

jj ^Jf ■ AjuuiVl C/'^^ .(3^1311 «l j^l ' "'^ "J.'^""'^* Ajll£jaij ^^}^ l-a I^J 

. jLjIi ju^j 
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cilluks .42 

42 ^ 

i^uijjj^l Cjlinkill .1 



CjlfrjOall .1.4.2 

' " y'"'""' ^'^* " (J"^*.' tilJi J '(^ jljtll L>* ^_jiajaJI (^^ic ^jhlLjlJl (jJjSj .AjjJall 

AxXjl^ ^JajoJI ■ ^"'^l ' '»« ■ '-■ (jl LaS 4 ^ ^^^J 

-OaU. Laj^ *^Ha JLa*l-ulj jjjLjUll fr^lL ^cia^ji SJLaJI ai* 

.(_3;»^)UI i__yiUxi\ «.^)0a ^ lilliSj a aiLa ^ '-^^ lat . ^'■W jj 4jiiJ AifL (^J-^ JJ 

. «Lallj jl dlljjA^Lj ^^j"^ "^1 cillj 

AjMir.l tpLlayi (^^Ic eijij Aj.^ir-Vl ei* jjSj V j^j .500nm t> Jst 



44 



^Jaijill a^jaj i_j jSill (jjSj jaj (jlsjj . jpSI jl 700 nm I ^'^l ^ ■ 
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^Uiil JjaL-a] Cjlf^jUa .1.1.4.2 

^ ^'1 , ^ ^^,<iL<i (J^Ju (jj-^ lill^j (^LaJll * " 1^ a\ j""*- e^l^-jyoll Jc'lijllj 

^UJ jJ^l*^ CjLyS jj (4-2) Jj^l JaJ . 180°C ^ c^l 



45 ^1^1 


CiUSjS :(4-2) JjJaJ) 








90.0 




3.5 




1.0 




0.5 




4.5 


Jjjtjjj-l- JAi-s-2 


0.5 


^^j-i^-ail jjJ-ujl£ j 




90.0 




4.0 




4.8 




0.5 


pLoll Jjl^ O^P^ 


0.5 




0.2 






90.0 




4.0 


^JA (jli*^^ ^^Jjjjjj 






2.0 




2.0 


Jjjb^-l- (_];m^-2 


0.5 




0.5 




1.0 
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^jvi a^:^ .2.1.4.2 

•lie t^_>^' (_iila]l J^l£ ^^gJc aIaII ^ 98 (_sJj Aliaill (jA»-a 




46 



(UiLux.) 5;>uajll tiU^I <> iL».>. JJj :(5-2) Jl>ii) 



LjUlVI 
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^jiiJi ji ^jjiiJi CiiiJa .3.1.4.2 

# * Jl 

jj^^ ^ ijfi'i ^j:!^J f'^-^ L>o l£)Unj| '"'^^ ^'i. ^' .^jj^^ll (Jjxjjilll 

AlAa (."^Xla (_SJ^ ^Jiij^ l'\<.y\<.\A\ jj^lj^l ^j...^' ■ '''j.'j .UjjSxa 13 6 jj* 

^jjk»ll (iiUjJ .4.1.4.2 

(j£<u Lo£ .AjjUj^I ^aUall litlgluil cjblic j ioUJI liEi^l cjblic-j '^-j;^'' jUJI 
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2'.U > ,-. i:&..Uin 9 4 9 

.Cj|jj(S->MI eiA (ji*J (J-s^ (5-2) Jj^l .AjLaaJl Cj^^ 

5la*-3l JjJ«2 .1.2.4.2 

^1 jaII '"'I jj^-^"' ^j^"' <Llu,^ ^Lal 




□ □ □ 





□ □ □ 

CiJjjU silt 



^ jjSj^I Jjt Hf1fl CiLuH JLmIuiU QiLjl^ (^i^ ^^>> : (6 - 2) Jluilt 
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^>Jjlxa (_jjiLaJ ^^Jc. (jjSi till Jj^jaall ijLa liA t t'll h jll (J*^ (jj • R" (ji'^JJi^ 

Ac Jill cjli (_^t 4(Stents diKini) ^juUl cLiLalr-jl) .^Jl 

42^, J Oihj^ '^t^^ : (5-2) JjJaJI 

49, 48 ^jjliiiil J?J1 J ^^J^ 

52,51 (^iJj^jS djKi.ii) ^jA^sull <*jU]1 CjUIc^I 
55,53 SjJo^l^UjJU 



jjjaJi .2.2.4.2 

A^Uaii cjUjUi) J oj-^I^*^' .5.2 

QlLjU]! ^jc. ' 'j ''■^ ^1 .^jc (U]l£.j .AjlIx-oja CLAjIaA jA\ (J^j AjxjUall CLlI jxa ^^^1 

. (jil _ja3I (_jjijliall JJ-oJ^I jA J jA^alttll (.5-^*^' 
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N tjjiljlJI .^jjiljLJl (j-a (Jl^oil ^J«-Jjl lilLiA .jjjiijljll \c yiAA iaLajt ^JJ 

(^-^ jAj HT oAijlJl .(jjUijS-p- jjjK ^^Ijj) ^jjj jAj D uJjjLJl .(tjjUijS-p- 
<iJ^\ (7-2) Jj^l 4^ j^j .^jMl cjLaJlj jj^iUI (6-2)Jj^l 

.^1 jJI eJjl jll 



hjUS cttljjUll ^ ^! : (6-2) JjJaJ) 




oil 






Speciality Coating Systems (SCS) 






Speciality Coating Systems (SCS) 






Speciality Coating Systems (SCS) 


N oAjUl 




Speciality Coating Systems (SCS) 


HT oAjyi 




Para Tech Coating, Inc 






Advanced Surfaces Technology, Inc 






Daisan Kasei Co., Ltd 


(jUjiS^^I jl^[2.2] 




Alpha Metals, Inc. 






Solvay 




2^1 >4]1 ^ » J J jll A^jUifl f L4«Vl : (7 - 2) JjAjJl 








Schering Corp. 


52,51 . , „ 


Eulexin® 


Abbott Laboratories Corp. 


52,51 


Hytrin® 


Merck 


52,51 ,,, ,, 


Proscar® 



ReoPro® 

Eh LiUy and Co. 5j 

Ilb/IIIa ^^jjJjSjIc. iaiL« 

Taxol® 

Bristol-Myers Squibb Co. 52 51 
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(C)^ '^'tji^ji 



jji PPV S^jLa. ^1 i?j 7r ia-iill c> Aia) JLall till jxajl jJ) 

(1~3) L^JJ ( OJJJ^ JtJjoiSa ^lii-9'9) i(jjjajii J^iii^A -3) <_^j|jj 

.Clll JXOj] jjII 4Jiii1 lllVl 





Cjljj^jjj-ail .1.3 


. (2-3) (J^J^I l^^Jt'lml J iPPV JJxJjJ dll 


jJ^jjjAJ (1-3) (JjAaJI 




Ciljx.jj>»]| :(l-3) JjJaJ) 








(JAj* jjj^ t5^^)- L>^-4'1 






^ LuLliij£ ^jjJajj 
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( -p) ( " ik^ja -p) 




n (> Aiflljl« LjI jjaJ jj :(1-3) Jiill 




ila -( JiV' jj-jl^ )- -4' 1 -p- yjji -oi'a 



( d^i^ d^^-p)(^J^ '^lj*-jj>> : (2-3) Ji^ 

^jL^ij S>4Lil .2.3 

V jl iAjL-a) ' J;!^ 1^ a^>i5Ll« (_J-(iL«j3I jj^-»<all JJC. (j<o Uiai 

A- PPV pM 

-'2)-5- (_5ja£jlj-<i-2) (_jJjJ .Aj_j*iaC. CLlLilia J^yLajl ^jLlS S '-~ Jj'-^ 

.^jjUlll ^1 jjVI 0^ (MEH-PPV) ( uaLi^ jjlma-4'l-( Jt^Aa 
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'((Wessling) ^^^j tjij^) fj^j i^*^ 
^cjlikJl A^Ull AiaUJU SjxdJI 

'((Gilch) (Jiljc (Jclij) cijUia. jiU jj^l aJI jj lJuI£jj s ^>*L]| 
tdjLli^jHA jjjj^l ^1 jl-j (JlSdjl 

.^.jjJail 6jAj-<axill till jj^-^jil s-l^l (j^liijl ^jc. "Uj^joi^ i-JjJaJI ^jl il . 71 

^jjijiUil '^jx^ Jjjia .1.2.3 

^Lij)- (jjLiJ-4'1 (J'^^ PPV jJ^jj] jjjJaaall AjjIj^I (jAiisLij 

u^-j . (3-3) J^l ^ (jjSjJJ JJ-^ t^Wj ^ iJA^* 

(_5 jia ^Lall S_>^ l5 'LS "^^i^W^ dlljS^ (JLaaiuil ^jjSjAijjJjA ^_jCLjj (j^ 

Dialysis 4jjLj*JI AjLuajJb -Gjalj lilli ^ l5J?^ 4j!iUj!il liSlju AjIc. J — 

■liliauj .(jjjllj jlj^ 100 -^J^ ^^^3^ (.5^ (Jjj.^aJI (jS^ .(jji-uulLj ^l^jll 

Aji^t jjjjSiJ (Langmuir-Blodgett) tiia.jjlp jjj^V J 4 (Dip-coating) 
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(Precursor) t^jU J ' 



jjlS Al\j\ ^^J^ sjJ^Vl ^^ J .As^L^ 12 ti^^ Jic 4A^jla A^jj 300 180 

CH2 



CI— CHa- 



CH2— CI 





C)ik^-p)i^Jit^^ =(3-3) Js^l 

j^j Cllli t Vll h jU ^i^iLi. PPV — S ^jxjlla Clll jxaj] jj jjjjaaj 
l_SjUa J (Jj^ |j,la-a (j^^ (JjJ^-^l .^jjjjaUl (jj^jja "Uauil jJ PPV '^J^^JJ 



^jIxaIL jia-ail ^liL-alall ^jllUI 0 .2.2.3 

lU*^ (Suzuki) i^jjj^ dj^ J* 'J^^ Jc-^ (^J -PPV tlllaliA ajjiUa tjjjjj 

•PPV 
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JjjliiJIj i(DMF) Jxot J»jja JjLLLo (^lu-N'N J t^jjs jjjKll jLa tAjuUiJI 



I^UaiS S jJi) .3.2.3 

(Jill jXajJjJI ^Uixual IjjIxojS sjijVl ^Ji f-i _p I'llVia' jjtiuil (^J^ 

J j«j .ajjc-jaII jUjVi j Jlli^Vlj c tXlaa^ aLUII jjc PPV i^ljj^ jj a* t"' j ^J^^ 

jj^.^ /Saja-. W ^ .IjjLlsj^ ijs^\ ^u'^j^ AL^^IaJ IjjL^ ^qAiL j^-p ^Clll jj^jj 

cjUjSij PPV CjIjxoJjj Jj. — 'I L^l 

^ 2 u ^ ajjjijill .PPV (_jic (Ji^aaj] jjlS i^J^ Ajjljll aI^^jxiII 

. (4-3) J^l 




CI 





OlijKu-l jL [2.2] jjjlS <^U3-9a _S bu-jS SjiuV) : (4 - 3) Ji^l 
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•Oij^-( JAi^ JJJ^ (^^)- 

^ .. . 9 ' - . = - 

(jl!y -2'1- (jjliija-4'1 J (jjliija-4'1 ciil^j (j^ Ail^-o A£j(liji^ ijIiIjjaiIjj ^^^Ic. 

CililaJI A^UII AJ^UaiL s .4.2.3 

-5'2-Ij^J [2.2.2] jKj.'u; Jj^ jjj t> J^Vl jA (Grubbs) ^j^jt. ij\£ ^ 

dililaJ] 4JalLillj <ajjiaj iPPV JioJ jjI ^-^^^ ^1 Jlil^l tjjjb 

Alalia ji^ ^likluiU villi J (Ring Opening Metathesis Polymerization : ROMP) 

jl 4<Ujl<l A^jJ 280 -ijc (J^Li (^ji IjjlaC j_jjtjliall Jiojljjll ^ ; ■ . ^ jjll.iJjl_j^l 4 niK ill 

A^IVI (5-3) Ji^ill .^^PPV ^ Jj. — " djllkil A^lill Alall-Jlj S 

jxo^jjII ^'-il'aUU aISLIaIIj s^yoLllj ii^gX^lal\ JJ^I ^ ^' -> 

.CjUkil A^Ull AlaliJlj (ADMET) X^i^] jjjlji aISUI S^i^l j^^I iiiji 

Ua 

oj/iL L^j^ .o!iiU-all Ujjjj (Grignard) ^jLiijjc Alaliaj Sj^l aIijL 

(J^Jt-all MEH-PPV jj-oJ JJ ^likj^l .Ala. SloiLoi <xajj ajIIj 2n_<'.,.,„\l ijja jjj clAj^ 
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OCOR 




XJLij^S S .5.2.3 

4jjUajSj^£11 (Jjl^jiall tAjjljflJ^ll (_3jl^>la3lj (Jiajll (_3jl^>ia 

s_)<4Lj PPV tlyj^ AjLac. ^' -> (7-3) (JSjuJI jjjjj .L^L^jl cJ^-^l 

V ' . 'J'' " ^ji (Jcliiill i^j^ ''-a '(j^-y^ ^j'" jj (Jcliiill 
jljija-4'1- <^'-"-5'2 ) jj.^Vil tjSl J .DMF '(Aprotic) l^jijjjj 

QA -> .^jC. dulj jIjlJ ^ JJC. (_3^jLj AjI^ JLutlull (j^<<lj ( (Jjli ( 

.^La DMF J jk_aj i(j^L^ j3l 
(J! clyj^'CJA^* jUft)- (_>uJJ-4'l <J1iLjS_)a3 lilj'niflll (JjlaJill 
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^Uj^l S>»Mj (ljjIujS L«Vya-p ) Ji-jJjJ £,Ula-al : (7 - 3) Ji^l 
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JaJi c)^jl jflj ijAL .6.2.3 

4}3\ja Jill .cVil 

o I 'lU. ^Nfl (jSjj (_3^j (_ajl£jllj sj-aLlI ^JJJ .LaUsJ AjjLiLo Ajjj dlli PPV dll jx<sj1 _jJ 

. ^'^ (Wittig) 2^ Jtliij PPV oJjSj tjL<u 4 JiLui i_j jULj . (8-3) J^l 



NC 



n n 




16 3 .t 



jjUui jAj ^ PPV jAAjJjj £^Uk-al :(8-3) Ji-ill 



o2iLp JpU2 .7.2.3 

tillAj (jj^ .PPV t_jlc. Jj. U ^jjjLuljjJI iSS^ j^S (JjJ jj - l1i jp (.ILo (jjiL-al 

PPV Jl ij^U^ Jj^ (^irjlUll j^jJI liA 'u^j 4(4-3) J^l ttjUjKjn,!! 

(_^uLiluS?1 (j^ ^ lil (_j*jiia3l jJaiJjjII (Jjc. jj^-aJ tSJ^^ ^rJ^'-j J -(J^Li^Vl (_paji3 ^ J^J^ 
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La .Jc-lidll e-JL) f-^JJ ' (_jA iAjjLSI Jji^ UJ^^ '"^J^ °JJJi*^ 

jjj L^-^J:J J:>*^j' -N- (jjAj jjjj (^Ljj-6'6'2'2 (JI t "tl nM*^l jA 4jjiaJI 

jjiaJl (Scavenger) jll-a 

ciii^jiUjjJ:!^) AJijb jjiai) jm .8.2.3 

(j'jSij . >_il.^ - JjL. j^l JcUl. MEH-PPV ^Uk^l iju^ 

(jjjll ( (Jau£a Jj!y -'2)-5- (_5J>^JJJ-a-2-( JAlo jjjK)- (_}iiJJ-4'l (j-a (JjLioJI 
I jia^ Ajii^ ^jjjj^l (Jii jj AlojjJj (THF) (jl Jji JJAJ* (^'-^J (J^j-all 

• (9-3) (J^Jjill j<a (JcliiiJI .^j^tjjjll IJin^jjAjA 

MEH-PPV 

^jjTHF (^Vjojjliill (^PNV iMi V .20(PNV)(aJiiA a}ltiaj-5a)^j|jj 

.^iS jliJl jxajl jJI iuIiUjI PNV <^ MEH-PPV ji^ jj 



OCHt och 




OCH 



19 




HCI.HCHO 



OCHo 



CHgCI 




MEH - PPV jxojIjj ^Ukual : (9 - 3) (Ji>iJl 
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A^jjjjVI S jaL1\ .9.2.3 

dll jjxj] _jj ^ ^-J Lax dll jjx jj j^l l5J^ (JjLjiI AiLkiaj 0^^:J^ (J'-'-^ (_S^ 

ij^ A \y I ^ JJ-lli« -^Jr^ JJ MEH-PPV <_jici J ji n'.ll (jS-<sJ .JJjS (jjj '^'^ 

^ ■^):^° ^Ijl] (jx j<-< - Jajj^j ^lilLs (^Lli 

jxaJjjllj JjL^ J-^^ (DMOS-PPV) Ui^'iji^-( JjLijJ 

A£jLla CjljJAil jJ ^Uiajual Jai j . J^Vl * jL^-iJ (^ill MEH-PPV 

• 1.5 (j.a (J^l Ajj^lajljJ AjjiliuiLj ^J,^ dll^ ' _ '"'^l 

. (J _jiiuijlc. jjjlSj lA lJ t5^^ J:?^ J*^ 4 1 1 111 '\ n\\ 

^Jfyj La jjp .10.2.3 

JJt 1 a. ^ J (_5 Jala 4(j^LiJI PPV JJ 'taJLuji jl Jjir ni"! I _ ■ (j/i (jl£ Uial 

.^1 jjVl eiA (2-3) Jj^l cH^Mi -^M' L>=*^ 
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JAlo ^lli-N'N)-2)(_^j^ ^^^j ' jii-l ajs JiiIml'J PPV _il 



(liJ^U^ L)j^j'j*i-p ililc^ : (2 - 3) Jj^^ 






ji . 


26 




TJ A A JTT Tim T 

BAMH-FFV 


27 


1 _n null V jJaujJ 


BB-FFV 


28 




BCHA-PPV 


29 


IjjSjj (2.2.14) jlSjnnil iiiS jl ^Lu-15'2) 
(Qiiiiia ij#y-19'17- ij] <^>-17'(20)16'(19)l- 


BDA-PPV 


30 


jjLiia-4'l(^5jjSjl JiiSjl Jiu/i (jjLu-7'3) c>«jj-5'2)^j^ 


BDMO-PPV 


31 


( (jJJjjJS (jjmj3-4'l( ii^^ cyJ^Ji iJrfy^ ts^'-") (J^'J'^) 


BDMOS-FFV 


32 


r. ■• ^ t • i TITTX 7 

J';''"- (JjjjS ^ -T r V 


TJ T^H /f Tl TITIT 7 

BDMF-FFV 


32 


r". .* ^ t • 1 t 

(Jjjja ^ FFV 


BDF-FFV 


33 


( (jjJjia jjLjja-4'1- ,_y*«SjjtluuSjS- <^l-5'2- (_>iuj) ls^j^ 


BeCHA-PPV 


34 


( jjSjiS jjiiua-4'l(^sJ-Sj! Jj> (JA!!-'2) L>^-5'2)(^j^ 


BEH-PPV 


35 


jjljjj3-44(^s^j!u« j^j^jjuu, JxXi) L>^-5'2)(^j^ 

( oM^ 


BTEM-PPV 


b36 




BuEH-PPV 


37 


( jjLiu jjkija-4'l-( (^5^jjSjl)-jjajj-5'2)(^j^ 


C8-PPV 


38 




CN-Si-Carb-PPV 


38 


111*1 Jjlj 1 II (^l^j ^ PPV 


CN-Si-Ph-PPV 


39 


( (j^Lujs (jjiijja -4'1- ^^^jjo* ^^ljj-5'2) 


CH30-PPV 


b40 


J \ri 1 n f\ ^ PPV 


CN-PPV 


b 


-4'1( ji Jib! -2)-5-( JJ -9 - J jjUjli)-2] J 


CzEH-PPV 
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(^jjliiiS ^jjLlja-p Ci\£.'jji : (2 - 3) Jj-iaJl 



/uiujj- oiuijl (_ilj-5'5- (jja jjj jjif l5jIu-8'2) l-Sjj 

41 - . " . ■ DD-PPV 

(jjjiuu ijjlaija-4'l-alt 

42 ( j^jLjJ jjJaija -4 ' 1 - Jixc (^lu -5 ' 2) Dimethoxy-PP V 

43 (jjal^ jJa%a-4a-j^J^ DMeO-PPV 

44 ( (JjLj^ jJaija -p- JaLu, JiiSj! JAlo (^U^ -2) Ji DMOS-PPV 

45 (cJ^ o^-'^'l-is^J^ iJ^-5'2)Jj^ DOO-PPV 

46 ( ijj^i JyA""'^ ^-4) t^lu-2'1- ojiiu3-44) DPOP-PPV 

JiiSji Jm- ^Lu-7'3)-4-lUu2-3- Jiii2-2) Jje 

47 - ^ ^ DPO-PPV 

( jjjiiiia jjiuja-4'l-( t^-^jl 

(oMj^ Jij^a j^lu-3'2) J DP-PPV 

49 ( ^uaa jii Ui!2-4) j^l£-2'l- ijjUja-4'1) DPSP-PPV 

50 ( jAu^ jjljjja-4a->^ DPS-PPV 

51 jjJAjVl Ji-^j! Ajj J.iilui PPV EO-PPV 

52 ' - - ' HCN-PPV 
,jAin:i^-2tl-( ij^LiiA -4'1 jjUu -5'2)- 

( .r^J^( jjl a!^)-4)-10)) -5- ^jt Jau^ -2) 

53 - , ." HPA-IO-PPV 

(jjLiia-5'2- (-uiS jl (JAjI Jun^oi jKiui-4- ^-uiSjJiixi-l) J oj 

54 "' - ' ' ' ' ' I MCHE-PPV 

-4'l-( JiiSj JAl. ^lA-7'3)-5- ^ iii--2) J 

55 - - ' ^ ' . MDMO-PPV 

( (ji^ 

^ Lifejs -4'l-( ^jj-S J Jj*jSa (JAjj -'2)-5- jJ^«-2) (^j^ 

( (jjJjiA 



MEH-PPV 



jjLjja -4' 1 -( Jax-Sa (JAi! -'2)-5- jSi. -2) 

56 - . " . ' ' M3EH-PPV 

jjLjja-4'l-( le-^ j' Jiuii iJAi! -n)-5- ,_uiSjau-2) J w 

57 - - - MH-PPV 

( oMi^ 

58 ( (jAui ,jjima-4'l- Jjj jj-5- Jll^-I) J MN-PPV 
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(^JjIuj^ L«^-p CjIc^ : (2- 3) JjAjJI 




1 w 




59 


( jjWni (jji)ija-4'l- (^'-"-5'2) 


MO-PPV 


60 


( jJiJJja (Ji^ ojijij^ - J ' 1 ) ^ jJ 


m-PPV-DP 


50 




ATTIC nTl\ 7^ 

MPb-PPV 


61 




MlbO-PPV 


62 


-4'1- (jjjiS_^-5-( ,_sJ-«Sjl (JjjSjl (Jjiw ^L£-'7''3)-2) 

/ . t • •'■ .1-1 


OCICIO-PPV 


63 


((jjLiu jjliua-4'l-(^yu£jl JiiSjl j^lu-5'2)4^j^ 


OO-PPV 


64 


( (jjiiiia -4'4- JjljjbJUuS jl -4i3'l- jjijjjs (_jJuj-5'2) 


O-PPV 


65 


-( jjbjl-i j\ -4'3'1- Jjjja jj-cj ji-4)-5)-4)-2) ) J 
( jiuiifl jjijiia-4'l-( (^JoiS j! JauiSa (jijj) -2)-5-( Jiua 


OxdEH-PPV 


66 


jjliua-4'l-( (j^jiw ^^y^ j^sjXi)-5- jjuijiixi-2) (^j^ 


PEO-PPV 


66 


cs^>i*« cr-^^ij) csJ^ )-5-( (j^j' Jijjj-n)-2) j^j^ 

( jJjj^ jjiuja -4'l-( 


PEO-OC9-PPV 


67 


( o^-^'^- t^j^-2) ts^j^ 


■n/-\ Tim 7 
PO-PPV 


68 




PPE-PPV 


13 


Jj5jI -2)-5- ^sJaiS_^-2-(( Jjjjs- Jjjdj)- (jiiu-4' 1) ^^ij^ 
( jjJjiA j;V';*-4'1, ((jjoiSj! (JjjjiSa 


PTVMEH-PPV 


69 


( jJjiA L«iw3-4'1- ^ jSl! j^l^i-5'2) J 


RO-PPV 


70 


-4'1- (jj^ J (Jrtjs cyj*" cinjJj'i JA^* (_5jlAi -'4-2) 

( (jjiliA 


SiPhOPPV 



<_5J^-1'1'1 (j-o Ijjj^ Aialjla ASlu 1 _ IT 1 Till PPV JJ^ jJ ^lilaA^I (j^-aJ 

<J^\ tJjUll PPV AijjL (10-3) J^l L«JJ •^■^Jjjja 

J" 
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Lijjla Ulhj 




0ji!!-24-^US-0iljija-p)-'44 (> <-^l (i^l^l PPV jJAiJjJ £.Uia«al :(10-3) Jl^) 
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o^\j^\ .3.3 

A^lfjliiAil oaljaJI .1.3.3 

4jfiLaJI (JijXJl Cjlj <jU'nifl (jiaau .Jii]) liA 4J e^l'.l ^\ AjIc. J ^'^\ 

a^\jLl\ .2.3.3 

JaAil) <aa)j^l till jJaJjjII (_>ia*j3 (_^jljaJI jjAJjSI Sj cjU (3-3) JjJisJI 

500 Aic. PPV ^ jjAjjSI ajIaj (_5jjaJ) i^jjUi (jiiLiall 
600 (^1 500 t> JU^I ^ii ^ Oj^I qAA jj 

.(jjLj^l jl (jjjljill sjLuiS (_ySc. jjAJljII gjljj (jll-i'n Ajjla 

^jJjS ^jfij^ lIiIjjaJjJ (J_y-aaJI (j^-oJ dlljiJI (JlijjU ^jAaJI s^>.aijll (JLaatluiU 

tjA^ .(PMMA) (cj:i;j£liL« iJth^)^ ji J PPV (JjS t> i_jaUj]| 
. PMMA JiS JUjU ^liJl PPV olkl^ AjjlL> tiiiJa lu,„^-i jl J^^\ 

111 .^^'^-^(iijal jt PPV Jjjaj 5ijjla 21?. jj 800 ijii Aiji tijl^jJ ^ 
i jiiS Jlsa ajjI. 2U. jj 3000 UJ ji^l PPV jj-J jJ a^^Uj^I 

IjjI j:^. Jk.^t 4k jail Jlx. dual jiJIj I^A jjj Ajjlj^ll |jl«Jj 
PPV JJ-oJjJ ^J-^ 1700 ciA^ L^J^ ' lSJ^' 

J .0.26 10^ Scm~' UjljiLi ajjIjj^ ajL^j-h 4<j 4il*l<i CjI jaaJjjj 

.0.80 10^ S cm"' 
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^IjiJ) .3.3.3 

jjj^l Cjlinkjll AjIHo Tl iaAill t> Aial jla Ajjj PPV J^-ty '^J^ 
jj-a Aial jlxill Ajjjll ^JaSJ Aj«JjjIui]I i_i jJstJli .AjLutil Aj^Ull ^jm liSli (jjiaj (j^-aj V J 
(jc LiJajC i^AAxi^) sjLui£] (jS-oJ <_S,>^' 'SJ^'-^ Cyj -lS^'j^^ L>*J ''t iixajll 

(4jj;U^I i_j j^I • 1 

t—ul jjill ^1 AjjLl<1j£]I L_1jJ3<JI ^La.jj (j^-OJ (JjlLalljJ .sAjjiSJ^I l_JjJaJlj C(_iuLyLuJI 

4 T I nil (AjuoJI lIiLuiU^j sAui]! l " ll i iiLj^ (Jxjuij ^.J^l t^lji^J 

,^^| AxJjJa JjA^ 4 1 1 111 1 n Ja J^>ui j , ' 4jl jJaII ^ j'^J^-j (^jllidj^l 



n (> Aaal ji»JI iliUk j^Jj » J CiUjJ : (3 - 3) JjJaJ) 






JJai!_jJI 


24 


200 




52 


304 


jjjiu^ jjjJjjja-4'1- jjLiui (_5jiii-5'2 (^It (jjujij^l PPV jj^jj 


24 


420 




24 


450 


( jjLiia-p) Jjj 


24 


500 




till jXojauSjVl 


71 


200 


jiiJ Jau."! (_jjlii-4)- (jiu-4'1- jjjjj (jjj^jiy-5- (.jj^J Jjj^jI -2 


71 


200 




71 


300 


( jjiila (jjluja -2)- (jjjj-4'1- jjjjj 
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A^j^\ t>flljaJI .4.3.3 

(_aU5S£l ^ .520 nm j 551 nm ^ 't^>»^' t_aj]a]l (> j*.;ai.Vl- ji^Vl JU^ 
S^i^ i^jSi cjl 2^ PPV 'jVj . 1990 PPV jAxul ^U^l (jihll 

"^^ 640 nm a1<^.\ MEH-PPV ts^j-^l liJl^' 

Ji5 jj-cj J5-4)-5-( JAuiu-4)-2 c> iuLkj MEH-PPV — S <^_>^1 tSltill 

80 Cl * * 

j^Vl ^jJ^I (Jtnll cJolal ^Ljjjl Jis^ tPPV aJU ^ 

Q 1 

ZA^\ cjlilJaVI .4.3 
.1.4.3 

.n ^jjil t>« <jLjiJ ^L^jVI jj^'i I iij J 'p ^jjll (j^ 4jLjj aAuiSVl (^'o I 

.^^jJAlljjJI Ijjji (jitlo j^Ujua AiLial Aiu^L AjLiVI ^tjJ 

jLiil Lo liAj .1— Ijniflll PPV JJaJjJ ^ Lajli J dlUjjJ^VI (JjJ ^)]aljii3l 

t-ui ijjx^ . ^^ppv t_i jSiiij cjijjjj^jyi 'ill ^ cji^iiji^vi 

. (4-3) Jj^l <^ t3^l >j 
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hk.m ^UVI .1.1.4.3 

(iLujjijj t(jiiialjS— JAJJ^ (JcIslIj SIuiLjJI (^jJ ^^jj^^ ^JJ^ cf*^^^*^ l5^3:3 

or » 

. quinoid ^ jijS 4^;^ ^ !)\l<i 1 

((JjLLS t^jjluja-p )jAAi!jJ 5JU ^ SjLjV) (Jjljlaj : (4- 3) Jj.iaJI 

84 ^tjjj^l jjjjla j^j^Lai 

85 J jJl 

85 jja=JI jjjjK 

86 jjjLajSlI 

80 J jjUjlui J-4'3'l-( Jjiia jj-cjjj-4)-5-( Lljb'j^J.'-4)-2 
78 CiljjjjjjJa Jjj_jj-n-4_5^ljj 

82 ^Lii^l sjikj) Jij 

^U^^UUiVi .2.1.4.3 

82 •* 
. ^ i^jUJl jjUl 20^^! jj jxaJ jJI ^ 

cM^iki .5.3 

till jj^^aJill <!a^ i 7t (j^ 3ial ji« till jJaJjJ ^ PPV till jjaJ jJ JjJ 
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'Oibj^ A^\l^\ CjIJ^I .1.5.3 

JiSVl jAj jjjj (11-3) J^l U'U-i. Ml jaAj .(11-3)J^I 

88 f * * * 

( (.jjJall s^Ai^a^ AjjjJac lIiI ^ jluU^I ^ ' ^ ■ '--^ LS^)^ U^J '^J:^ 

^ 89 



^^0 0 ^ 



(jibll ill^ Aj£U Lgj| j (JJjiall ^ iJjljaJilLi jiubll jlA^^j AjLc 

(jjjLuaJ j_^Jc SiLall jj_jiaj j^JJJ '(-j-Uijill 1^ .^^><all (JLa-»ll jIAil-oV AjsIS 

tdlUjJjall AAC. A Un\< Ijic. JJ«J ^^1 iAlaj^l ssli^l Uil 4jfiAial_^ 10^ (jC- Ajjj 
tssLiVI S*liS .Alall <JJ 0.1 t> JU-all 4^ tAjjSa^l CjUjJi^l AAC. 
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15 nm <_yJI (ITO) jj^l^I j ^jj^VI Jjjoi^ j\ (>o ^JlL 

dll^ ejLa ^j* Lai . _^jLil^I f j ■ ^J.J^ ^ .o i cflljj 

• (» J:! jM' 

j^j^ AiUa dlli (jjlj<-<i JaiiLi "^1 ^ (J-astLoiJ 4 ^^gj^iLaaJl jIjaIujVI (JJjoi^jI 

.sJ^jiia Alila (j<a Ajjxtjl jJI AaJall (jjSju JauuVl "^J^l (.5^-5 * AjJaill j ^jJXalVl 
«Uj iSJ^ 'W-^:}^ .Aili^ dll j^Lajl jj ^ I'lUiHI aAnXa jA Ic jAiui Jj^\ ^jSJ j 

La£ (JxuluiLa L_l jLuL i'tla_«1-\l aJAnlafl XljiJaitW dll 

jjLLij|-4'3) 4t_jj2il] SJaU Aiila <i!Ha '<4jLJI .2 

.(PEDOT) ( ojajii 

(^^Jc- iMEH-PPV (J^ JJ-iail j li jJxJjJ (jx SiiL «.!iUa (SJ^. ^ -3 

.<ajLuiJ) 2a»U\l ^^^t IjjIj^ ejjijLj (^jaj t^jJjLJ) (_jLa 4(_^jlc. (_5^>iji<a .4 
.sjji.Vl Aiilall (_5ja -jj'-^l <jLa^ ASjIs ^jjjajp (^jaJ .5 

^jjiall/^jjjL/MEH-PPV jj-J jj/PEDOT j^-J jj/jj^^I j (.j^JiiVI a?-^ J/c^- j 

^lH^ 4linlin"l<ill ^jlx^adll Ajjl^)^l ^ . jj j jjll jt «.!)L^I ^JjJajjlU (_g jLji.ftII 

AjsJaj i-'latU sjjSj (_jic. iij^ <-!^ tlyj^ LSJ^ 4(jjL-aai« ^jj! (j<a till jj^.aJi3) 
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r-^'^ (Jcliiij jaj (_^ic. ^1 jaJI sljLa^ .AjjI^I a ^I'll jjjl jaJI 

91 . 1 

, 91 ^ ah-;. ^ i-tl jj^-^'^ ^^^juic J ^ ■ ^j'' (j^t (Aill^^ 
(^jaj (_^Lij^) jja^b • (Electrophoretic deposition) 

^^^Jc 2 1 ^ ijN -> ^ iaj^)juj «.Ljix!l ' 'J'T-"* ^ '^tH^I LSJ^ ^Luic. (jj^ 

^j^^ (Liiui: ^ '■-'■^ ' -* Jaxjb^j ^ ' ' " a^l^;^ "^^-^ Jaj^)^ ^ \1 . ^IS^Ylj 

Ui] i!il!Laa . Aiiiall AjjLjja ^LlojS diljjjju Cjl^a.] (jjj ^j^i i_ijl_^jjd]l aJI j] 

U^AJ t6.1MPa iijJa CjaJ AjjIo 241 J jjll^il A:?.J2JI <ajli]l 

U^Jj .8.0 MPa lakjJa 4jjla 260 sjj^ <^J-i t AjLc 

.15 MPa 

^ljj-9t9) JJ^JJ (JLaxioiLj ^JaLuill (JjJiVIj IjjIj^)^ Ailtia '"'I jjj-^"' ^ lSJ^ 

5Jalj AiJa PPV J:}Ajl JJJ isjJb-aii AAiia AjLl^ (POP) ( jJJjls JjJ^J 
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. Aia) ^j^l (jjJjjS-p- (_jjljLi-a'(x till jj^ jj s^>ju1LiaJI a^><»lj3lj tSllij 

lJ/'J''-2-( ^jV"'..'" jjLlj-u ^ljj)-4 iJL<iTjli..ilj till o^A AjLujI lilli i«J ^^)^ 

-uJi*^ ^ j^l 2^ ^ .(DCM) iJjii-4}l-( JjjiLai 

AiUall Jlidjl lllj^ u'^j iS^l (-aLliaVl tlljUil tlAjOaJj .l_ljl_jjill 

• o^l Jijl ( jil-i OAit ^lii-'N'N)-4'l ^(ijj ^If^ J\ ji^Vl PPV 
<jLiyij Ji t> PPV—! lijjia tiitl^l (jjUl jjji:; (j^ liSlj 

• cjl ciitlx -l^j c^J^j DCM JL«l:a.Li tjaj UA^\ .DCM ^ 

j,'V"*~P e^jj fjAjLiA (jjllija-lll sA^j (J.aaJ AjjLiLalt ^ jl ni «\1 tilt jAajljJt 

j^Lajl jj^ i-ilaiU\l ^)iJa^VI » ^^jjall sjAk^aA till jj^^ ^j''' i_S^)^ 

.JjjUjLa£j.4c3cl.( Jjija Jijjj- tljj5-4)-5-( Jji}%-4)-2 J (JjjLjjl^ cijj^^-N) 

«.IjV1 oLuJj .PPV Aiii, 2LiUii 1 jjjS likj ^^Uj^l tiihll (jLlj tljljj^l eiA ^J 
^ till jj<<ijj_j.aj AjjjL^ J^j f»^^l^ (j^^ cs^' '^J^^J^^' ^tJ^'-^ 

ItllljJ^^^I ^jjj ^UjLiLcill till jjjll!! Q^ak^Jl (<La^jJall AIiiL^I ^3^1 till 3 till jill 

^ 98,97 ^l^s^l ^ jj h^t n 

J ALjlall 4^UJI JOuall jL^ jl .^^aijUil JoiLJ] JjL tSUbA ijj^j 

La AiLuiall (j^lajj (jS-aJ i_lfiJI I A^ . j jliiU ^ jLa-o ^ 1 g uiq'^ (_jic- ^ (jl jl t-lSI JJU 
.•UjjLaJI 4 1 ml Mill (J _j]a ^^laLLall (_Ha*j ^ l5^>^' AjjjjaJI (jjj 

JJAjljJ (j.a Jjir I r-i jl^iaJ MEH-PPV ^_>«J (J^^lI^LluII jJJ La tlL^Lcliiill l_iA& L)^-»J 

La Jj tlllA&. jll '''^y'; (Jui!>LaJI La tlL^cliiill ' aja-i.'"' <ll^)laJ (j^^ 1-°^ , (J.aLk 

dLL2 tJji^ Jt Sjjlill PPV ^1 J J3 iJjllalLj .^'^'^t^K.^-iJ liLLjnll bLajcl 

.'""'siLall 
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J_j^ 'ULj^ lib PEDOT ^ jj<V-'"; J'^l PPV jiaJjj 

1 rj'^ 

(J-alc- jA Aiiia^l Ajjjlll (J-ol jaJI ^jjj Jjiall fj i <-><>'\\ jl^ ^ 550 lUll 

JjxJI PPV Jji4 "^IjSjJI SJAnlall Ajj jU) Jal jaJI ia£)U. ^ •» jj^l Aj3l*i 
lillj 4j^Li3l Lj2k jl jSjj^lj tAl^l JJ^^ JL-aij) y . jjial) JL^l ^jjSjluiilLj 

. Jlla Jl^ JlSiil jUioj 

Sjlixa^l , Jl . J MEH-PPV (>i Aiia^l ^jjUll J jJI j^^-' 

(Jui^/Luill ^l^j ■^^y^ tS^y^ (AI^IjlIa]! ^ .ajin^fl AjjjU (.5^ (Jj' ^1 

Jjaj *^ t»Jni<oll (^^jjJI U^J • '— J:! J I'llatU jjjj La ijlllc.|jall AjjJajIjJI 

sJjalall iJlilLlall tjjSia taj.n^flll AjjjLill J j^l 111 t jjUuillS ^ikljlall 

(5-3) Jj^l • 

.PPV jxcJ jjj A^LlJI ^tlall '-'Ijj^-^-'" ^Ui 

JUJI <^^^Ja^l U jjjj 0.004 Pa s (^j 0.002 t> l^j jl ajjS jj JL«l.^l 

mi '^\^ ^ 0.040 Nm"' J\ 0.025 

^ jjj ^_gic. J-^ "'"^1 ' 4cl.i]all Aijlillj LjjLj^ AilLLall 4jjj^jj]| jLia.VI ^ jlaj 

. ^Laf. _)f^l (jLuiil (jjjoiajlj (L-llA«ll 

.LuLj^ (j]lla (_J jJAiljj '^-^J^JJ (6-3) Jj.l?JI 
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ppy jxoj ^ jA\ uuj^ ^iKui 


a)J^) ^ :(5-3) JjJaJI 




InVW 




107 


0.12 


MEH-PPV DEN-PPV 


108 


0.13 


BDMO-PPV 


109 


0.42 


ITO/MEH-PPV/LiF/Al 


110 


0.73 


EHDVP-PPV 


108 


1.2 


oAjija J. BDMO-PPV 


111 


1.31 


DMOS-PPV-co-DMOS-PPDFV 


112 


1.8 


ITO/PEDOT/MEH-PPV:PF 7Ba/Al 


113 


1.83 


MEH-PPV PF' 


114 


3 


MEH-PPV 


115 


5.6 


PPV-( Jau^- JAjj -2)-5- L\f 


116 


8 


MEH-PPV^ ^ POF 



Jjjja( Jjiu (Jjjja (^Li:-2'2) -ujjLa. ij^j ^ PPV 



PPV 



106 



LuLj^ J]UL» (| jjaJjj jja : (6 - 3) Jj-iaJI 



[mgg-']^ 

j2 MEH-PPV 



.jjjjiJI jjK mgg ^ 
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.(_3jjVij 4^>jJai.Sflj jjl jlSU oj.li-aii Ailtl« i'<1a_<U i^jyCl (jJj^ "^^^Wj 

A^jUaljAjijaJ) olj^l .2.5.3 

.4la.jUJI sjl.lll 

^^jjj '^"'j' ■ ^"^1 .^Ic ^jj-^ ■ y ^\ (.LeW 1iii^l""n (!)lilA3 .^ILo^l 

^ V jt AjjUal ^jsll JiJ^ LSJ^ • ■^•^^^1 ^ ^ ^ (J^Uuj 

^LixuVI till jj^-aall s^A lIj^ ^j^j^j' jA IcjJjoi Ia^^I cAjjjJacV jl j-aJ AjSjIjp 

4jiiirtni\t Ix^L^lj ^ ^ ""'^ " dll^^ SlxJ Aj^^jiiaxll aIulajoJI U^^^^I ^LcJJ 

AlA jll ^jluaiill Ajjl^jj '(jjj^l CLll^^xtll (J^ajjii (AjAll^l Xljj.^aC.'^] 

(j-aii lilbA Jlj Lo jSlj . ^-^^ AfiUlall CjLjjlaj JLaaloiL <jujj CAsAjjuA 
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(_5 jjjj l—jiijj frLijj (j^-oJ .Ut-a A^lj (jl ^ (jjjUaAll (jJ^A ' /-^ J .djLiajai]! (J^al 

aL^j ^1 (Heteroj unction) "'<44^ jjAi Jal jiJl i_aU^I ^ ^ 

l_S ^ jIaaII djltUaall ^J^A tAalli^ dlli jIj^ (jx ' "'^ (jjj 

s!^La cJ-^ AjjjJaxll (J^ljjl) ' ■ ^ 4ijLil« aIl^j" ^}JJ9u]| (J^.^j 

(_jJJ J t(_^jLui<all ^1 (JSJJJ Ajjbj^l dll '^^ Mill (JL-aijl (_P_jjLiall (j^l i^\<^\ 



SaiUlj ^AiL^I ^jjJ (Jtliiill ^1 3^jlLail ^^jj i^jajuill (J<aL^ JJ^'' 

jjc. ClL)lc.lij]l siA <— alij] JJJ^ (_5ij (j^-<y <Jjlc. Ajllaojl <Lia jj -U^L^ <_sJc 
sIa AjLaJ -^jj (j^J .(_JJjjia1Ij Ijjjj^ Ailiill AjjjJaxJI Aiiiall jjj sjjjjLia]! 

AjJLsjjVI AiJall si^ AjjIjj^I 4-ajlLall JjxJ V lilli j 4 5 nm iJiC AJ jUJt Ailia]| 

(^ja. Jalj .^^^(^jioiJIj Ijjj^ Ailiill AijUl jjj CjlK ylW (J^ljiJ J^Vl JiijVI 
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-10'9'4'3- (jjllj^ Jjj^ t5^Wj <-J^ 'Ui^Ji^' dllalLlaj tllLiljljslI -» ■ 4(^jaJI 

Cjajj .MEH-PPV ijic A^yS] Ic jj^ JiSVl djIjj^jLill 4^1 cjja. Jialj 

.Axall ^ 3 (J-^lj«J AiUa (Jjj^ o?.li£j Aj^jji-a ^iLoj (jjA^ LSJ^ tAjjl^ Ja 
,<\jjUn2j^ j3 jill '"'^ jj^T'"'^^ 4 J 1 111 I A dlljj^ jsll <isl ja>a dll jxajl jJ Jaj!)L^ ^1 .l^j 

dlljJAlijjll QA VAjjJa (_paja-a dlUj jj^j (JlSijl (jC. ^Llal_^_^ jsll (J jxLall -7- ''J 

jjxi^l jja iiWjij jLiiS) Sia UjUj La.j (12-3) J^l uli .cjLbjijall Aia) jUI 

.(MDMO-PPV) (0^0^ -4a-(^J Jii^J 



55 



3 

CM 



1.5 

1 

0.5 ■ 
0 

-0.5 ■ ' 



light ■ 
dark o 



!□□□□□□□[ 



-0.5 0 0.5 

[V]\ Oj^I 3J 



MDMO-PPV t>-U t> A^^UaJ^jSja ^ o^*^! Jri^^ ■ (12-3) JS^I 
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aJI^ ^ I ^ j"' ^-LuiAuLall (Jill j^IajIjjII Auj ^1 Ajjlj^l A^lx^l ^jjj 

(_3lalLa (jj^ cs^j Cf-^J:! ^''^ > 2 \1 . ^a'^«^^•^^ l^t ^ jiill (Jill j^^jj 

e *• *•« • 123 

^^^■^^1 > < . ^1 /« ^ ) l-» < Aj^^rfO ^ l^t ^a^*^^^ (Jlli^^J^AJ * < J^ t >^'* ^flij • 1 ^ . >^* ^ i ■^'t 1 

.^ijliVtiajM (jjliLil)^^_^ 4 J Mir. I jjik-aallj 

lil (_5jI^I «ibVl jjjS (JjU ii!L%i .^^Ij^l ^ t i\'-i>fl (_jjla Jl<^ir'nL 

J jL^ t> j\ tjjjl jj]l J jLs^ t> jjjJ jill J MDMO-PPV t> Ajjiy <lii>. j;^] 

DCM J ^-1 _jjaL<i]l PPV (JjiLjI (_jic. AjjUaljS jJj3 '"'I Jj^T-"' ^"u.^ <^,>^ 

ITO ^ 4ja.La.j ^ILbO Jat'iiiM .PPV (Jjial <Jlll-?.j.a Jl jJaU ji^l DCM (J m"! nj 

(jjJJdjLO ^ ) (^J^ L-lj ni <i\t PEDOT -^iilJ ^iiL (J nT'l I ii'lj t j^^J 

jLuiall ^JjJajJ I^J^ SiW^' J -DCM J I.J jjuiall PPV JJ (J^^i J>J ' ( (^J<lnill 

.«.!<LaJI dl^ J,"*' ."^^ .' -Jj'"^^ (j.a 
'AMI. 5 ^JJ^ ■^J^ (jj^j^ ^UjL^ia (JLaaluiU (Jill jj^^aJill jtiiil iSJ^ 

Igjjxj ojj^jaJill oiA ojjj.^Lill ojl.i]l jUj AiUiS ^ jSi .ial j .100 mWcm"'^ 
Jjj:^ e«.liS Uil .1.15 V c^jLuu A^jHiall ojl.i]l oj.aS c 2.77 //Acm~^ lSj^j 

. ^2 AMI. 5 c^'^\ J. 0.00055 ^ Aiiyi 

Jj^j ^li (illj ^j.a J .(JjljjjaJI (jjj ^Jjliiall (JjclLall ^jxi (JlSj Laxi lAjjSLa A^Liil 

(JjLiL^LuJI 3jL5L-a jLiJjl (jli 4(_5 Aj^Lj (j.a J .AiljS (Ja! ^J^^ ^ (JjaL^Laill 
Cj|jjA}3jjll ei^ (^W-jll Jl^VI Sjja. 'jl .(^Ujll JlSiiVI Sjja. 2La.jj 

.Ajjla 222 J 170 jJJ ^ jl JpJ 
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t> e jjc- J t((OC10)2-spiro-PFV) [;jA±iA-li2- i}i^j^^jji^-9i9-(i^^J 
^JJJ^ A'A,^s LiF/Al JLiuiijail (jj^ j 4 70 — 75 nm JU^I Ljj jjja ^liill Aiilall 

^Lkll Jjj^ s«iUS ^Jsi Jj.^-wll i^ja. jSIj .MEH-PPV (> csiia^l jUjJ 
(OC10)2-spiro-PFV <il>i- j^-Jjj aJU ^ aUI 1.30 UJjL. 
AiJt 4^ 2.10 U jIjL« aiLUl Jjja^j s<.US (jjVj u^j .50:50 MEH-PPV j 

.J^l MEH-PPV ji-Jj^ 

cj| jx<u]jj1 tr^W-jJI JliiiVI S J cjW. j-^ (7-3) Jji?JI .:il><JI 1 

.PPV 



PPV 


aji^jA ^Ujll J^ill S jlja. CjUjJ : (7 - 3) JjJaJI 








125 


45 


MDMO-PPV 


56 


68 


MEH-PPV 


56 


108 


M3EH-PPV 


126 


150 


C,|, aIuU 4,1,1 II ^ PPV 


124 


177 





.jjAiSjjll Jilj 3jjjL tiilifii (jjSj (_^) c1l)LijluSjjjS <^Wj"10'9'4'3- (jAjj^ 

<SUaII (Jjj^ d^li^j (AI^jL^I aIa ,>'<^I S^li^l ' ^ 'J'"'^'' cIH*^ A£^jjdll j 
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PPV/MEH-PPV IV cJjjU^L^jS/l cAjLA ^ 

127 « * * ^* 

^)]ajl J <-)i^^ CjQ Jajl JJ 2 U.„lj. AjoiJJjll aIluIuJIj (JjjUjLuiS jVl jloS 

(J-Uii y .(^1 lijkij 241! Cjljjnni<;Vt lijkii 'jl (jiaJiaJl j> .(13-3)(J^I 

^ PPV/MEH-PPV_! (^^jll jAj) t ^1 

MEH-PPV ^ .iKiill JxU:« t^jLuy jd:^ ^ i 0.4 ns c^jLoy JjJLjjL«SjVI 

. 0.65 ns 

\0/ 




127 



^ly^l Lj^iUJI fbi (^yuaal UoaluiJI JjjLjjU^jl CjIJ&j :(13-3) J^I 



'Lm.oll '"'I jj^-^"'^! U^J ''^^ {j^lj^ J j (jjSj^l dil^ J ^1 ILLui j£j jil 

^ ^^p&i l3j*^ ^i-ojii ppv jj ^joiiu^^i ^luuuaJi Ll^^^i '"'I jj^T-"' y 

*■ - ... 128 13 

.Alall ^ 1.2 UjJ AiLLlI Jjjau ^ s^liS J 4 900 mV 

{jij^Lii ^ La '^^JA ^A.<aj {j^^ 'Jf^' '— (JLutluiU 

. jjLuil -ua Jinnio PPV J MEH-PPV aJU. ALjkll 

Uj^ diU jjp^lyl ■ " (J^ dil^ (Ijj y^ ^.'J?''""' >^ J^J ;j " ■ "-~ J 

y .CjljjjJ^l^ (j^aiij-a jl (Jlc (Jxa dlli Aiiala ^ ^Jalidll (jl (J^^ (JxL^ 

.ojj^.aa]| ^Lii (jui^ <alia-a]| jl jsll ^jjjll 
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La ^1 cAsiL^ i'jic t> l^ik Ajjj (PEN) (cjVtiaj ojliiij) MDMO-PPV 

(jiLl^ L)^^-p) J*-:>ij^ 6- i^W^* -3.5.3 

jxojI jJ (Electrospinning) J jiu PPV t> ^jjl-j "-sLJI ^Liia*^l 

Jjk^ dia^ -(Electrospraying) ^gjljj^t ^1 (_5jbj^l JjiJI Aj*^ •'^^j 

tj_pljj^l ^1 Aiiaj ^ LaS dlljlaall jpjjj V 4^l£ J.laj Ajiijj^ sjjlaall 

.lie AjjI^)^ • 10 kV ^-pj-a (j^ (j'l 1-1 J . (JjIj-u (3^.i uj^^ 

.PPV ^Ul J\ PPV jxoJ Jj^ Ajjla A^jj 180 

E 132131 

^ A£. AjjjUll ^UlVl t>j iPPV/PVA t> ^jjl-ilt 

csjjlsll eli LiS ^(jjjVl jaJ Ljni^^ LUjjl t PPV/MEH-PPV 

^133,132^^^^1 ^ ^ U, i.ll ^jjjall 

.4j^>i^aj]lj AjjjjJ^iyi Clll ^ ALoda^ I'lrajiU-. AjjjUll i_sLlOJ .^jjVI 

((^jaLLI (^jjJjLsi-p ) jiAiljj ^jjjUJI (-ujI^I .4.5.3 

Ui jzJ^ liitii.) Aillkx jjla tjib jLj PPV t> AjjjUll t-iuUVl 

. ^ Bulk ^iasJall l^lijJlj Ajjlia 
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^ 1 \ ->-<^ - 4^jJJ^j ^IAa \ ^LuAVI ^ J^J^' Ajjjljll L-luliVl ^£ 

4jjC,^ya]| jj^l jaJI (j^ Al^l Ajj jJJ^I i—njUV) lS'4^J ^ ^^J^' c>^J*^' iJllLujUji 

4(jlji^ AjjI^j^j AjjLj^)^ ^ -'^ ' ^ J " • 

sLic. ^ > J ' " PPV t>a ^dH:}^^^)^ Ajjj^ S-^'-^^ (JLaatHuil iSJ'^ ^ J 

. (J»^ n > J \ . ^\ '"'^ jj^?"' ^^j'' ' L-IAISI ^ ^J^^ i'll flJn|■^ 1 ^ ' j - ■ '— 

JlxxuVI (Js^J J,>*-^l AaUa lja:j,4Li Ljaliajl -i^J -Ajj _JJ^ ^J^^ 't^^^ (_>uLui! 

jjij^ Js^l - j-^ ■ (JaUl^ I iii-.l , ^ .-^UN<j .AjjjUll >"ii <1J..l^^ .^^^J ' _ 

Cjll-aJail .5.5.3 
pH ^>aaJI CMiAA .1.5.5.3 

JaIxJ . PPV (JJiLuil (_^Jc- pH — 11 (_>ullu^ ^^_yJa (Jjy^a_j<o SjUiVI 

jLull ^ ^'^^j dlla^jl ,lal .<C.'jjla AjjjJj (AjjJ^j (AjaL '"'^'J.'^"' ^ (_>^^ ^LijaI 
.AjjLo JJLa-al PPV (j^ 25 — 30 nm AaJj ^IL^ (_paJj3U Ait ^ j^iall jUjII j tjajUtll 

.pH A_<sja] jjjall jliill Jjij (jj 

(jA JU^I pH SI <SV^ >^l jUjH Lxi (_jJI Ajixk <udl '-'^^ jl Jia] J 

'jSi^j s'^ jlill ^ij JJ sjl-iV' ^ '10"^* A <^j^ ^UJI jliill .9.5 Ji\ 4.5 

.jJXal _jjljll Aij^ ^j<o ^^jiiall jljLill (jj^J 'Ajjlj 100 (^5^ 10 JJJ^ 

.pH —11 ^lcjSI jliill (14-3) J^l .J jSiSl aLUj jSt 
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.2.5.5.3 



^ Sj'jSUI djl^jll NO2 t> ^lii^Vi > i^' -M ^jj '(17-3) lMI jii^l '<K|jio 



0.25 



0.2 



^ 0.15- 



0.1 



Device 1 ■ 
Device 2 o 
Device 3 a 



0.05 



7 

pH 



10 



135 



pH -SI Jjlla ^ jJaSl jliil : (14-3) Jl>ill 




- (2.2,14) jlSiuujU-S ji ^^Ui-15'2) jj-uI jj ^ 9 tijlJa. jSI : (15 - 3) Ji^l 



29 



(BDA-PPV) ( OiLiA -19'17 - L«A>i.l7'(20)16'(19)l 



^1 jjL ^jjlia liSlij idlUjjsJl jjJJ A^jbdJI (Jjcliall AjjjoiaJI JlSj 
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NHj J CO J NO2 (> e jj*^ Aloil^t (j-ajL^I jLikl ja. JaJ 

XAx^ jjA ' ^ ^ 'W^j '"^'"^t till jlil) jjjj QA ajl CLiL^jJ SO2 J 

(16-3) J^l 1^ ^P^' '^^ ^ 'NO2 jUJ VI A^^Uj^l 

T = 75 C ■ 



1000 



1; 



100 



10 



29 



100 

NO ppm 



1000 



NO, JjS j3 ^liVJj ^Ui-VI : (16 - 3) Jl^l 



jjLjjall AijaiSjl dil^j PPV (JjLuI AjjaUtjll A£jLiall CjI 'jl 

jLui^ (J^j^ s jj(s •>""ill . ^'^^ (JAj! j^j 'Jjj^j^'j 'tJ^I o^"^j ^oi^y^j 

. ^ . 1 mm AiLaba (j^aaj]| I ^ ■ '-~« ; ^jc ,^xii aJ^I l_iA^U AjDaA aIuiL^ 

^JuLa^t (JmIj^ (lil'i n-\\ .3.5.5.3 

Jjali (Impedimetric sensors) AjuLaJI qA^ tlillia^ iJa^ 
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R AjjU^)^^! 4-ajlLa]l JaJJjp .Ajjajll jJjUtill (_>a*J Q^ajitljjil (jl (jVI ' _ "'"^^ (jx 

(1-3) R=j 

jI^L jjjILoII ii^^ 'uWj'-^ J^^^J UJ''^' (JJ^ '"'j-^ ^xlajll ^ 

aSAjlIL (f) (j-ajU Ajjtiij (jjS 

M(0=C/„^cos(2;rKr+</)) 

(jiiULuiai] ^^j^ tiUj J ^Afixll ^I^Loll (JLuluil QjL^su »Lj^}^£IU 

U(t)^U^ expiilTuvt ) exp(z^) 



AiiljJLj ^jjj l_aj«J 4 Z AjLjl^all ^Lj (1-3) AjjLs-all ^j/i A-ajllall 

(2-3) ^(O-TTT 

/(O 

<juJ,\ C ilip. t Z = -ilnvL J c Z = -i/(2nyC ) 

.IjLAikI Reactance AjlUiiVI J n}*i±A <i jaJI ^Inmj^ AjuLhaII ^H'^^'lt ji jaJI 
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140,139 



^ jLui^l Ai^lJla AjlmiI hi iij n - : (17 - 3) JS>i^l 



^^^Jc niflU ^ ■ '— J*"' . jLuLA ^Llaj ^ ''^ " " I U', ,11^ ^ UU-;. ^ (17-3) cJ^^) L^B 

6 j'jSLa J ^ (17-3) J^l L«f»JI AloiUVl Cjl^ jll 

*^ 139 

Cilj ^1 jjo"' JLa«1uiI (_sj^ tULac- . 500 nm Jj 250 (Jjj ^jljii l^jJajc 
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A^jUill CiUjUilj CiJ^jjAl\ .6.3 

(9-3) ^ I ^^J J i^jLaaSI tliLa^iLxJ) J jjjJjja]! e.Ltuil (8-3) (Jj.l?JI i^J^ 

(1)1-^) .7.3 

.MDMO-PPV J MEH-PPV aJU ^ <^Lk JA^ ^! SjLi)/l ^ 





IjIujS L*AijVI)*:jl J:!*}^ JJ : (8 - 3) JjJaJ) 




PPV _S1 CjI JAXul 


^ Sigma- Aldrich 


BEHP-co-MEH-PPV 


Sigma-Aldrich 


PSS PPV-co-MEH-PPV 


Sigma-Aldrich 


BEHP -PPV 


Sigma-Aldrich 


MDMO-PPV 


Sigma-Aldrich 


MPS-PPV jJ' 


Sigma-Aldrich 


PSS PPV 


Sigma-Aldrich 


BTEM-PPV 


Sigma-Aldrich 


BEH-PPV 


Sigma-Aldrich 


PSS PPV-CO-MEH-PPV 


H. W. Sands 


MEH-PPV 


^ Covion(Merck) 


AS >UI MDMO-PPV 




Sigma-Aldrich 


(jjjjj (,5^ J J^^J -4- (^jjjSjpi«-l-( Jiii«_)^j jj )- (_vijj-5'2 


Sigma-Aldrich 


(^jdjSjl (JiiSj)- (jjaj-4'l-( JAi«jjjlS)- (_)jjjj-5'2 


Sigma-Aldrich 








Sigma-Aldrich 


(JjJjjjJJ^^ (^li -4' 1 - jjjj^ -( J JjjSji )- ^_y^ -5 '2 


Sigma-Aldrich 


jjAoll JIjs jj -( ji (JjjS jI )- ijjjj -5 '2 


Sigma-Aldrich j^j^j - .4, 1 _ ^j^^ ( ^u; -7''3 ) -5- ^jIl. -2 


Sigma-Aldrich 


(( u4ij^ os^-p- cr^jJjJ i^l-ii-5'2)-alt-( oiiiii oAiija-m)) Jjj 


Sigma-Aldrich 




Sigma-Aldrich 





.S jS jL« PPV i> lSj=>-^ jjl '^SjA 
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2^1 ^ S J J jJ) ^UiJI f L4«Sf) : (9 - 3) JjAjJ) 



Bayer AG. 



DuPont 



DuPont 



DuPont 



DuPont 



Goldschmidt Chemical Corp. 



Goldschmidt Chemical Corp. 



DuPont 



DuPont 



Baytron® P 

( Lii^J^ j' ij'^ tlAwj -4'3) Jj^ j> Jita 

123 

( ijijaUll OiJi^ L>a*^) (^j^j 

Luxprint® 7144 
118 . f 

Luxprint® 7145L 
118 .. n. 

(^jjJaS (Jab Jja. 

Luxprint® 7151 
Luxprint® 7 153E 

^JJjUll iJllUljJJ Qy^JUi 

Tegoglide™410 
Tegowet® 

Zonyl® 7950 
Zonyl® FSO 100 
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2.00 




.30°C ^AlA\^jn 










(12:2:1 


: 200) =(ai-t Jiijj ^^lli : Na Br : Cu Cl^ 


: J_>il.» 




(JjjSjI -n- (_5J^ (JAlo C(_>jiLaj]l ^io 





sjS±«ll (J^I^)<4J) (jJajLu£jVI (Jl at'i I 111 (Jis«-a <Gjail.aj till jia^ JLaxiuil ijjj 

^ <c.jjai jjSVl ?-.lj]l cl'-^ uj .(JtlLall ^ jW^^ l3:J^)^ ^J^J ^>^'^ ^'-^J'*-"' 
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.8.4 ^iaLall ^ JLaLa ^ jjJa jxill |jlA . AjjLa 
(JjS/ jjjall (_paiij cLa j,aC . 4 1 1 nl i nil dlliS AiLjaL (jjj^l-J -^"^"'^^ 

lilliSj .<aj^)]a]l lAjjjCnj ( cJ^lilS (JAi^ (_jjLlj-5 '3- (_j*Ji^JJ-ljA ^)- (_>aJJ-'4'4 ^"--""^ 

Ija. Uij^ (JjlialLjj . aLoAjoiII lia j-a Liajl (Jxuu Jjjja J/'j- (_^4!ilj-6'4'2 JjU 

.1_UXjj2 dL^lcliij iilj jSjjl 

.511-11. J PPE Cj| jxoJ jj 

^1 ^UJI (oJJ^I jLl) ^j. .4.0.2.4 

(jA 4 A j1 j aj dll^ L_l kjjiill Aijli PPE dll jJ j j' "— tj^<<iJ 

. ^ (Jia-o jjLaljt (J^'-^ (JLajtiuilj (j^JJ-o L^AS^ (.j-*-^ (.r"^-5J"^ (_5jLlj-''4''4- J^JJJ-4 
.LuiLoil AjL-aJ - jJ ■ \; I ii's jl j» J:JJ-"^ J^i' J:}^ ^j-all A.aJl»^ 

.AjjI^I (Jjjjall 

.UjJC.j 4 jy JAla Jja-j Jjlllc- tjjllJjl AjjL^ cs^JJjj 

cjliLilj iCjVti*^ L}a.jljjjll 1 i;,y,l| a^jUII cjI jjaJjjSI ^ 

174 



OiUajli J^U]) (0^1 M)i/ji j^ji .1.2.4 

; IajA^J j 4Ac_jaLii (Jj|^)iaJ i_ijUa_jll JxaaJ jLajl .'UiiJJ^I 4 1 1 nl i nlL ^Jcli J-aj 

, Jji^l cjL£ jxu ^LJUlxII .3 
'(Capping agent) ^^aic^ 4 7. 11 t a l l .4 

• (3-4) Jj^l (_5i <j-<akla AjSal l-i^ ^Ifln'niflll (Jjl^jJl 

JjLiil JUxiyub ^jjjj^t .1.1.2.4 

.jJaJjjII ^ AjjLjjll ^jll (J:)-^*^ iSJ^^ ^^>^ Ji&ii J .^linliiill 4 unl'lo A^jJiuLa 
sjlcj (Jcliiij ■ '"'I ^ jll 4l«LaJI ( (jjl)jjall Jpjj) JJ CLlLaJulj (_jlc. Jj ■ — - ^ (j^Al 

27 * ^ 

(j^AjJalo J jjjall ' 'j-^ jjL^I ^Jjul^Lj PPE (j jsjj ' J jjjsll cjUS PPE 

.PPE —SI ^ 

jjAi^l Liajl TMDQ .AiJiS3.a (jjlijj iJj^ <JAi^ (_^l-"-6'2 (jxi TMDQ 

1.^1 J^.a _>j J.ail .iic. .TMDQ (jJjSjS Aij) (Jdiiill Jaj_)jj jLiiil cS 

siaj 'jla ii^ji AiLiaJ .TMDQ t> ^Jc-\ cAjJI^ ^ t> ^jVl lKI ><J) 
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•TMDQ ^ SjLjj ^1 



^1 i_a^ ^Litaly^ cliU >> : (3-4) JjJaJI 



* ^ 




22 




22 




22 




23 




24 




24 




24 




25 




25 




26 





(_5 jaj i_J jLuVl li^ . 150''C * ^J-^ ^Jj^^' ajUij ck^liij cSJ?^ 

0.08dlg~' (jJJ tjjiaiklo ^^j^ (jjj CllLaJjIj (_jic. Jji rt^W 

sjlx-j 4la.jx ^ t_i^Ui jll J^U. (_jJ3lj3 4J^j-o 4iLjal ^ Ijjj .0.16dlg~'j 

PPE jiaJ JJ (Jl Jjii L liAj iPPE jjaJ jJt TMDQ jj-^ l5J^ '(^ji^' 

Jjj^l cjbk jA JUlLu.L ^LsJU^I .2.1.2.4 

(_5 ^1 jj| ^ (Jcliiii PPE <^j3j tt_ijUa jil (JxiL^ PPE jjaJjj JJ' (j^Ai 

22 * * 
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t^^^no (_5J^}5^ ^Liiij f'^ l5J^^ PPE Jjf^ _>J (_5^ (J-a*il (JLiaLall qa tAjji^ 

4jjJaL^ ^ ' ' ■ ' " (jj'^"' ' ' ''^ 'J (jl aUaii^ 4j3ji)a AjjI^ 

.<jJaikia li* PPE _jj A:^ J jl (jj^ (jl ' . !•> J 

AljAl^l ^ PPE (JjjoiSjjAl^l l)'^'-^ 4i> 1nifl\l JJC. jMoi^l (JLijj (j^-oJ 

j! jjjAlJ^ jj^*^ iJ^y^ (^'-^"4 cJ-utiuiJj .(jJjljp (Jjla-o (Jcliiill (^jaj . lillL jStlLall 

23 * ' ^ * 

.^jjaij]) (Jc-Uj (4-4) (J^Joill jJJJ . I jia^ Lif^' 'JAh' tS^^^ 

jjx AjilijSjJj£ PPE (j-0 Ajl_jil2 CtJJ JJj-uVI jj^ 

(j^^J •t5^J:A" J^^J^J^ 4 J 1-1 ir "ill (Jclaii <ilj^J (j^^ clyj^J^' t>* '^■^ •<^^^l^' 

^><aj3jj (Jjc. (_PJ <^L^ tilLjA tjjSj V Lii.ijc.j .(_3a.V .^iuaj ^ ^jall (Jl rti'linl 

• ujiil ^'^^ PPE 

i_ijUaj2t ^1 > .3.1.2.4 

.^jjjll ajlcj AjUr. 4^Lul1I 

j^J JU-jj tjLuj . ^jji jjjKll Jjj jiJI jjl^ ^ J PPE ^J ^j^l 

Jaij .(PA) (ALal)^_^ Ji^JJ PPE ^1 (JJS^ (jiaja^l liA 
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o o 

II II 

OH + ^^^^ 
COG 



CH. 




CHo O 

' ^ II 

C CHo 

/ \ / 

o c 

II 

CH2 

CHg CH3 

.4)l|jSlixll Ajjjj^i (L«ljl(i2l '^^"^ = (4-4) 

.A£.'jj!lA PPE 1 AxujjjSI 3iuAjLu3l (Jj^ cJ/'J"^! (.j^ <J:AJ*^' aSI^ 

o^A tJ.«.TJ....ij .AjoUJ^l (JjA»j] i_S^)^\ (4-4) JjAaJI (jJJJ . liLjjaL-u J J 



A£ Cil jjAii jJI .2.2.4 

. Ajli-a Jji^ j 1^ (Macromonomer) LaiuJa 1 jj-a _jj j-o ajLl^ liLLjSllLall 

LaS .(_^LyAj <-^lj 1 ni'l (jjSjl (J&liij °^^galj/i (jl ji jjijUai-a j'nl g 1 lillLaJ (jl PPE (JjjiLuiS 
sAlia jpSl jl (jiiUaix fjfA ^ 1 (JxaJj PPE (_U"!)Lui ^ e.UaiJI il^J PPE (j-o gjl^^' 
^ s^)xtL (aUax^l dlUl^l L^i<aJ ^l&Lall (PPE a^>^ ij^^ •^-'•^^ 
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:('4-4) JsJaJI 


J 4 t ^ All i IaI'VII 






• *t tt 


28 t * t * > 1 




29 3 ... 5 . - , , 










A ^ t 1 1 I \ \ M \ '\ 






31 









(Jjjpjj jLjSVlj (jJJiljbiJl dlli^ J ^ PPE A 1 <il ^'<i l^.J^ tsA^lj SUai-a -2 JJ 

(iUax^l lIiIjI^I ^j.^ -W:?^ iauAll ^LLlu! PPE ^Jal (jj^ JaA.a ^_^lc. 
jjl (jS-aJ .(jjjiiuill tllljj-ojj jji (Jcliij l-ijfil PPE (Jjau/Lui j^^C (JjjoiSjjJj^l Hi'l 

PPE 4l<iS SjIc; jjSj .eJ^ UuUijj Jaa^l PPE '^'j; Jjjj jl ijii" 
.Alall 15 aUI 10 Jlj^ LS«iliiJI ^ ^k^l SUniJI CjUl^t 

diUj'uiirt jLjjjU niflll till jjaJjjU ^^-l^- j^l (JlSiiVI Sjlj^ diL^jj jIjJp 

aLIS l^jS ajl^ a£ JLlal) Cj| JXaJjJl .170''C 144''C t> ^jl Jnj 'PPE 
A^jJ J 'S-M^' JJ^-^ ' ^ Llo j' ^-i- j iPPE ! ^La^yi (_><3l jiJLj AjjSjj lilli 



^l>JI .3.2.4 

cjlHjia.1 iUjI • 350°C 300°C ij '^jW-jJ ^ t^j^^^ 



179 



{C^\ jLl) Jj. ^ ^1 ^1>1I : (5 - 4) JjJ^l 



2^1 jA\ 




36,35 




37 




38 




26 




36 




39 


^jjj^l (PS) (oJJji*-)c^j^ 



^iJlijU^iaJI ^l>]| .1.3.2.4 

^jbitalU ajljaJI ^S<oS tACjUa '"'^J'''"'.' ^IjJLaVI ^J^J^ AxuljJ (ji-ti 

. jJaJ aJjLiIaII (JjcLLall ^jjJajjl ^jxull sJjA jj Aju^jjojj aJUiS AjjSj 
^ (j^^-'wj .4 ni'iKlo ^1 (_jA PS ( (jJjjiui) t^JjJ ^ PPE ^1 

PPE ^JfiAj .1966 ^ja jSj j^l siA Noryl® Jjjjj '^j •^'ju.^'ill 

Alall 75 PPE <iuUJ ^jjiall ( jjjjiLaj) ^ 

^'fl I ii' (_Ujai]| .A^Ull AjjLluijl ^^iaxjj (A^jjUl (jjjjpll (Jjll3j 

ililiiSjp cjj^j Sa\j .JU«i£iU 4jjL15 Aijjj (Heat deflection temperature) 

' _ ■""■""'^1 ^ja-Lull CjIjjaJjJI jllLaJ . ( jjjliiia]! jjjI ) (j^ (3^-^' ^j-^ "'"'I j 

Jala 44il3j AsL^a] .^^AjuLiSl i— il u.i^VI cjULia^ ^ ^jjllalU Jat cjlla^ 

.PA ^ PPE (jxi 4 inllV^fl JJC. ^13.0 (J^J^ 
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Jill .2.3.2.4 



(jjjilui :AjjaL«jll A£jiiJ4-»ll cIiIjjaiIjjII jt PSj PPE (j-a ^^3^ cJ^^ lSJ^ 

•• * • ft 35 •• 

jxajljj ^ Ajijiia (JjAIjlujIc. PPE (j^^ 4(.jLalLjj . A^sl jia 

. ^ J jll 4 lull Ifl tilljjSS?! j_yajii^l (jxi AjjI jinitlt A^jlinflil till jJaJ jjll 

liljLjSVl ^ i> COOH j^jj PPE ^Ifr^ll OH 

(j.oLi. j-^ (JL<iTjli.alj iiilljlLall AljAl^l ' ""'^ ^ jlU PPE (JjAaJ <_5_^ 1^1 

Ja j^>jja '"'^"'j Ajjlxil aJL^I ^ '-^^JJ^^ --^1 JjjJj^L lSJ^ ''"'J^; (lilulLall JjjJj^V 

42 ^ * " ^ 

(| J jaJI i«ail) CjbJjl J .4.2.4 

4 lull "loll ^L&^U <aliu]l ^IK c^jj^^j^l A ij il I II sljLo 4.jSj>a ^^1 ^ ' " .'..'^ j"'^^ 

.(PCB) Is^ jikJI cjl jIjJI cjU jil 

e jaJI .(_^jljaJI l\i.-i""lll (Jclaa 1^ IjJ'^ '5?'^-^ i_SjUajlLj (Jxa-a PPE Joir'iniJ 

(JLa«iuil lACjiiiall Cj| jl^l dlL^ji 4JL^ ^ (Jliailj .(|_gi1jni^ jjj ^jtil J jA ^1 ■ ^i^l 1 (Jjlall 
jpjj (JjAJjoijIc. (_5jljLi A L)_>y^ (jjiJj (jjiLuil (^^C. j_^jjiSjj| gilj "tM^ Alia±« 

22,43 A 1 • i 1 



181 



a^A (Jj 1 11^ jjJj^l aI^^ ^ ^ <M iij ^ ^jjj ajlcj (JclidJ tAjljiall 

L** 24 

t^jlj^ -lli^ 5^'^ AllL-aJ c_fljUajl] JxL^I PPE JLxuUjjjI (j^-oJ 

diLa-iil J LaS . (Powder coatings) Ajs mnll cjl^i^iiyi ^ jj cjUJul j 

2 . ^^^c Llut^ (fS*^ J^j iJJ^ 'PPH <aJlxx Jj^ ■ '-^ 

CLlLjlLall (_>aS*J .(^^jluSjjVI ^^-"^j L>?*^W ^ * "^^ 

.AjjLgill aJUJI ^ ej.nlui.Jl jjlaW PPE jxajl jj (jjSJ AiLiaJI jjVI 
M ^ Jnjoi jO-o ^ ^Jtiijj-a Ajjj uUj' '—''^ A^jfiuLa till jxajl _jj 

^1 MJM^ \^ <xJ,j Jiij^ jjj cjUjjjj cj| jj-JjJlj .50,000Dalton 

(jl ^jiJI (j/i . ^'^ (jljjj-3- ((_5JLa£jjjj Jjjjj-Clijj) ^ljLj-5'2- JAixi (_5jljLj-5'2 

(JfM Lu AlSxla jj^l JaLui .5.2.4 

s_^>a1j (P30) ( ii u £jl Q±Ljja-4'l- J:ii}3 (_5jLjj-6'2) (_sJjjj ^^ic Jji-r.!! (jL<u 

• t5^' 'J^J^ '^j-^ a jrtljll '(.5^1 <-)_>y3 (Jjja 
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a jl^l A^jjj 4 230°C P30 j^-JjJ <^l^jll Jl^VI Sjj^^ 'uj 

Ijj) I j) jiiuil LaS . a jl^jy<a3l (j-o ^>*iiJJ JjljJJ PPE (JjiSjUj . 480°C 

jSlI CjUjajj P30 3jJl*-<i j^A^I jjc. jjxi AjU ■ ^'-t ^lijjl I jilj 

P30 <— aLJI j' tJJLa-all ' ""'^3'°""'' P30 Ajjic-I ijjlk^ (j^J -tiy (j^^W 





'J)hh^^ JJi!)t^J^ Ji^Ji O^l = (6 - 4) Jjla^l 












gem"' 


1.06 




ASTM D638 


GPa 


2.7 




ASTM D638 


% 


40-20 




ASTM D790 


MPa 


114 






°C 


205 






°C 


267 





O^ljaJI .3.4 

40000 J 3000 Oil PPE jJ ujji^ (^■^■^1 ^ C j'-^^ 

PPE L>=»J (6-4) Jj.i?^l tlyjj •tltiJ^-P^'j tlyj^' J 'fJJ^JJJ^' 

.PPE/PS 2:j> o^L^ 

^ll^l o^ljiJI .1.3.4 

JjUII PPE —S ^}<j-'<j-" o^L^l t> jjt (7-4) Jj:i=JI cjk -(^J J=^l ■^'^1 
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u^l : (7 - 4) JjJaJl 











ASTM D792 


-3 

g cm 


1.06 




ASTMD1238 


ol 1 0 inin 
^/ \j 111111 


9.2 


^-1 \\ vcw , .1 '.Ml r\ 


ASTM D955 


cm/ cm 


7x10"' 


C 1 tt « «H \- 


ASTM D570 


% 


0.06 


Aclu 24 (J ^1 ■ -\ 


ASTM D638 


GPa 


2.86 




ASTM D638 


MPa 


49.6 


jLl^VI .lie AuJI <xi jUa 


ASTM D638 


% 


7.2 




ASTM D638 


% 


28 


jUjjVI .lit Jj^l 4jUaluil 


ASTM D790 


MPa 


90.0 




ASTM D256 


T -1 

J m 


214 


(23°C) f. jLoll J jJjI ^ 


ASTM D 150 




2.56 


(60Hz) J>il cJ:^ 


ASTM D2863 


% 


22 





4jjiSlj J j^B. iNoryl®731 dijy ^ 
(289°C/5.0kg) ^ 
3.18 mm ^ 



^IjaJI o^ljiJI .2.3.4 

205T LSjLui PPE —1 ^Ujll J^VI Sjl 'uj .7; j^Ujil Jii^VI 

^liil Aja£>JI jLjII jjUj ^ ^ ^UxiiUJl <LjiA\ . 267°C c5 jl^ a^jj j 

.PS ^ JjjJaajlljj tPPE j-0 J-«Jj-iij t*Ui] ■ AjLaC 

PPE jj-<ul jj 'tr^^ PS J PPE ijA Aj'jS-a ^l>a 4j| t_LjSjSl Jal 

S^Uib >j PPE ji^ • ^'^ (Thermal degradation) 

.aMII jl.iSa 
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ASIcJ (^jaJj .(_jjlLyAj frl^J ^jl.nir 1 PPE S^JP s^lfij AjLaC. (_^ljjJ.iiluJl 

.^j^l jljSluil {jlai^Jjj ajlc-J AjIoC 

^Lj^iil t>flljiJI .3.3.4 

<1LulLj1 lillil (Dielectric strength) i^kji^ Jj^ »j3 PPE (^Ay 

IjtLu, kjU (j^UJl PPE LoS .^^Ljj^jj (Electret) 

Al^liJl CiliLflVI .4.4 

.1.4.4 

AjjxaJjJ 1^ (Jj 4 jA LaS I 111 1 111 (J^ nij (J rtt"!! II J V PPE tjji JOJ LjjSi LaS 

A£ji'"lniflll dll jxajl j^l ^ '-*« ' ^j^j .^^njL.ad]| AjIaC {Jj^ ■ ■'"'l A£jaA« dll jxajl jj ^ j 

ijjjliiyij (jJjiLull jjxi AjjalstiS) A^jOjuLall till jj<t}ljjll (_SLa ' - ■ (Jia-o ^-"^^ iS'-^^ 

^Ic. ( (jjjiiio:) ^ jjl JLajtijLulj - ■ (jjjoiaj ^jS-aJ i^flalljj . (jjliJj^)jll j (jjiii_jj3lj 
^ik^l dl^Jbt-a (J-aJaJ .^1 j.aJI ^ (^■^'^' ( Oiji^) <^-S^' '-^ ^-^J'' (HIPS) ^i^l 
U^JJi UM'I J^^jjj^' JaLkaj ( qA±^j\) ^^JA\ jLa ^Lkall j|_^l tij^"^' 

52 . , 

tiUV) .2.4.4 

Aj'jia tjUl JaLkj lilljj PPE jS CjLjjSjj 4j!>L^ J>^ '"'■^ j'^S'-* '^J^ 

L^IjjsI 4 1974 jilc- .laj Lijj .gjjl^l ^ Sjj, U(-.s/ ji Sjj. il ^ Ajj^ 

<jiJaUJl J iJi\J^\ (jjj ■ ^-'ti tj;..'^'' J .^^'^^4jjLi jI 4la.U.jll tjUVl J flu'liiiV 
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(^jjaiSjAjjaijic. -y j\ (JpLlJJi (JjliaHj LjLllVl 'LaJLu-o Ajaii .^^Si— H J J 

^ .. ... • « £ ' 

UJ ja. AiuaUJl Jj.i«j (_5jjjiJall t> Ljj 4jU niUi AiLiaj .PPE 

(.5-^ 2^'-^ A-iUaAll (^yi 

ciliaj:. .3.4.4 

i-jc. jj CjVU (ilUA .1-1^ 5'.U.. ^.j^U J£ij PSj PPE cjUjS Jj 't^;^ 

4^jlLa ^_^Jc. <^jLall JjaII {jj^ ' _ r ^ ^-^J'^ ^UacU 

(j<a liSli JJC. .^jjiill ( ^jAjijall (Jl « It'll 111 Uiajl iSJ^ ^'■^ ^Lk.iaj 

(^-VH Ji^Vl L-l^l t5-iaf« .A Jjjja (>iJJ J-JJJ (^Wj ( Lyb-LKW J 

' 59 ' 

ja. t^-aJiijllj .PPE S 4jaLijjll aIuiIuJI ^ oj^LiA J^j U^-*:! 

60 - o * . . ^ . 

Jj^jJ ' i^jLac. (_5jaJ ..1 1 11^3^^ (jj^^^ ^1 (j^ '^"'•^ " jjaJjjII (jjS ^1 tjl 
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a*j .^^1 Sic AijiJI sjl^j^ 4^ J J (jiaail ojl^j^ ^jjJ^jjl^I ''J ■ jjJjA 

^ jajj^JI PPE o^la M*^' cjUiaii Ajljill ^ J£Ij1I JSLla cl^Jc- Jil 

i-il'Uj«\l (jj^ u' (j/a JJ^Ij ojl^)^ A^jAj <aJlj<-<ill ?-l^>^l 

* J" 

^ ; ^.ijc U^J .'J^^^^^ 4-^^^ ^crW^ ^-^J-^ ^jjO"*-"'^ ^J:^ ^"'^ j^^; ^ ^ ■ ; 

A^jJ ^jii^^^aLa (JSjjiJ 

t J jiiui J J jj jJI diliui ji (^lii : L« PPE aJL^ Jj**^ j^' a^la (_yS& ^ }'< ; -^1 ■ '^^^1 

.Alall 4^ 30j Alall 5 U^J JL?^I 

Aui jlLsj ajl^juall Ajiljin'it ^^^joi^jj . ^Jyel\ AjliA^ S-M-^^ ' ^ L^'^ J^HJ 
(jLuiSjl (Jjjlu (J-oSa (j<a (J-alii 't'^^ AiLiaLj UajaXa ^ PPE J ' ' .V^ j"'^ 

.JuAJ i^^^^ AloiLoiVl aauII (5-4) JSjill .(Silsesquioxane) 




(jLuiSji ^^djuji i^iui (jas^ : (5 - 4) Ji^l 
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^1 J*l j& .4.4.4 

(Jill jlc. j1 jj (illj J t^juiaikia (jLJc- tllL^jJ Cj| j tllLil^ J^W^W ^ ? * " J^J^ JJ-^ 
j-!iLaVlj t(ADC) ^\ UJ^J^ cs^^ jj^ JP^'^^ <-L^I j'-' "-^-'j .^LloAII Jkalb SjUia 
(JflT""linJj JjJIjJIjA JjjjaLoi (JjUJ -^4'4 J 'ADC Ajj-la-all 

ciliuki .5.4 

sJHm j jjjll Aijii. ( tjjliiiall Jijj) j^l s^la i^glc (JjUJiljll dull 

' "'I jj^ f "' ^-^J '^3^' ^4^'-?^>fr^' ^JaS J tClll jUjoJI ^Ja2 tj.rt.uu As:. jILa (J jS^ 

.Aj1-u aJjS Auljlaj ( (jj\;nqll JJj]) c^J^^' CllLaJjIj j^Iojj j .AjjjLall AIajVI 

4-0 jlLa ^ J.^ (jiaLikjl (^^jJ LjJ" W^"^ CM ' ( jjV"°^* _Aj! ) <^-SI»^' 

t> jL^ liUil .(JUiS:iU kilS 2T!>il J«>-jj PPE/PS jll gj>ll Sjlj^l 

<aj^jJa JJ_jiaj Liuiajl AjS l_!jC.^>^l (j^ 4jli (illj (_jJJ AiL>.ial . ( (jjjJdjLu) _^1 ^ 4.a-aJ 

.{jua (jl ^ ' _ 111 A-ajLLoj aJjsII AjLIS ^Jja^jl 

CiljllJI ^ .1.5.4 

(Jllliuiajll siA (jLa JanM .Clll jlloill ^iaS ^ .-.laj.U-.U AjjLiajSII A-djliall 

Jujoilio Ajjc. jll PPE cjUlil J (jjUiS ji • IjJ ja. ^'^1 2lJ jLall Jlj^l cjU jl 

.CLll jllijill A£.LL-a ^ 4 I r-il ■»> J tjjAn-ttll (jc. tjjjll Aijai. Ajjjjj (JjIaJ (j-aLi. 4^ jJ 
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Ai-iJUl Jl .2.5.4 



{'i-^', Wsn (Jfln'un' ij .HIPS ^jj^l c>» ( (jiJ:A*^) <^-^^ (jj^ tl)^ (Jjiiaiall ^j<a 

.Aii^j^UI ajLall 5-l£jJ ^Uiajj .llLo LaA^j .^.la-all ^jjJaaJl 4jj jJjl£3l 
.^jc S^)jujll« Aj^jLuijjll 4jujiVtj (j^LuiSI ^Jir ni' ij^^ " . ' ^"'jj ^J^J^ ^J^^IaII 



U^liil Aj^VI .3.5.4 

: Jla (Membranes) 

t4j.nr.Vb till jUi) JjL^ 

^ jjll Ij^j .aIoLjiaII aL^UII Aj.uf.Vl J aL^UII Ajjic-VI (Jjj cIjIjjjVI (Jjsj 
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Ciljliil iuifri .1.3.5.4 

: aJIjII (1-4) aJjUixII ^Lic. jjc jlc. jUj ^ijj 
(1-4) Q = K^j 

AlAsUt JjtUJI .(2) J (1) jjjUJ iUill A^lSiiVI 

JJC t djUjJ jSj J Jj^l 6 JJC J jj\!iLall (_JLo tdltjlill (_>Ia*J iisj .iJC j ^1 ■ ^'i-Nfl j_^LLa 

sjjcj C(jj£jj JjlS (.5^-^ ' / ■ jl£ ' Jj^^ " j-a Aija£]l 4jinr.Vl i ^' 

' 68 * * 

^ 4jj jsluJI jx jll (jx (jjj jjjll 3JjU-4J <jsLu-all PPE AjJicl Jj>^ l5 
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'Ji --V.'...,-. liUi] . Ca^"^ t Mg^'^ 4 Be^"^ SloiLJI ^1 JiJI ajjIsII dilj aJU. ~; — 

jl'-^ - (j^yLalc LaA^ylS Sj.UntI ^yijj 4 jaJl -■^ ^ ^1 ^JJ'^ L^'-^bi 1^'-^ Uj/'^^^^ --^^ 

liU^ .dll jlxll (JiL^ AjLulI ^AaII ^jluI j ^-I """'^ " ^'"J.'^"' (_|i><u ^_^jufla]l jlxJI ^ 

s jjli-all sJ.i«i«ll (jia _j<iaJ) '"'^ '^j-* ^ PPE (j-a 2^_>*J tjsluball PPE (jJJ 

AiioiSjl j> ^Ij- La^liS ^^j S^i^b (HPA) (Heteropolyacids) 

.A^liiiVl J iliiSI dj^laU- (8-4) Jj:i=JI jljj . ^'^ J UJ^J^' 

Ajjliill ^ (8-4) Jj^l jSii .4jjlaliVI (^^i s^Ljjj Ujjia tjjli liA 43T.i»JI 

(^jlc- aJL^ ^ .4liiill CjI jUiJI 5JL^ ^ (Jjj-^aaJI cr^' AjjlaliVlj 





"[BarrerlVA^iUill 




^C02,CH4 


CH^ 






12.1 


3.6 


43.7 


PPE 


20.6 


1.36 


28.2 


PPE/HPA 


27.2 


0.67 


18.4 


uiLiJI PPE 


7.5x10" 


-18 2 -1 T, -1 

m s Pa 


1 ir,-10 3 -2-1 XT -1 1 r> a 

= 10 cm cm cm s cmHg =lBarrer 






.30''C 
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^IjUJI jUiJI .2.3.5.4 

i(Jj| jLiojl (_5jLaa3) jliill Jlajjl AjLac. jj^Ai 

^jjlijjl (_Jj.<aJ .Lk^l (_5jLij ilij i-Jjl-aj J Acjiixi AjLI^ (^^^^A* JLajtjjjilj Ajilu 

Cgf, PPE J:^-^ -PPE Jaj C(,o (jJjl jail (>u24 

'^■^ P 'OJJ^J^' (J^ C50 J PPE t^jii" ^>\i Ijjj Oijljall (> %2 t^jla. cSjJaJ 

71 ^ 

(j-a(j^ a^liLiui'VI ij^^ .PPE tj-aU^J-ol t-llU-i.^i (9-4) Jj-laJI (jljj . Liiajj t h ^ 

U J 

^ (jij JJjjjVlj ij jjljJ-all (JclidJ MTBE ^tjjj .(_).oLk^^l c^lilj (jc Aj (jialjtluul 

^ (AzeOtrope) I-JJJJJJJ^ UJ^ Jjjljxall cJj^L: (jIxju JSUla ^] (Jcliall 

^jjSs J,^q\l (jiljL i_uxJI li^ .MTBE 
PPE cUiiij iijjlia .MTBE J JjjlVll (^jLiJl ilijlU J' liSlij tt>luiJLi 
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JiLLal) jiiD^jjll a^l^\ Ox^ ■•(9-4) JjJaJI 



PPE+2%Cjo PPE 




15.0 


13.0 




24.2 


23.6 




0 


0 




26.4 


23.4 











(_^Jc. Jjll jI J,<utLaii .IjJJ^Oj] !5LoL^ AjjLuixS) dll^^ia-a]! (J.A»Iluij 

73 ^ ^ ^ s tf ^ 

jJjJaaJ • i-'l X HP A dlUSjx ^ IjjjaJjJ ^)LoL^ I ^"'g' ^' PPE (_>aLuil 

(j<o (jj^ ' . 'j''' ' JJAlljjll HPA 2^3^ .Ji^ JJ-HPA Ja^ill Qji A^^yal] j| 

Aji^Vl t> ■^■^ OH J^Vl *1jVI PPE o'^J (^U3lc JtU^ j^l jal .MTBE j 

^Ull ^ jSl) .4.3.5.4 

AjjUaj£l) AaJUJI (_uU. 
jjjj . "^^ ^ jjj ^ji^l (JjUjaHu ij^jAkji (JLaxiuiU Lo^pLJI ej.iljj (_j^JaiJI ^ J jlLj 

.^Lall iUj p jj.<ij 4,_jiJajaJI (—lUaSiaiVI ^JjUill >ajll JLkjj 

.i_iUaSl.iiVI 4jnir.!)U sjlla^ 4j.ic.la j1 SjsLiill ^li^lill 4jnir.Vl i«j 

JiiLa Jill JL«iujU AjjjKII aIIlAj PPE fLaijVl ^1 ^ JUjI (j£-<u 
■iji! •SnCl4 (Friedel-Crafts) ^^'j^J-^j^ -^j^jj '^-^j 'UA^^jjji^ 
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^jIloI ^Lli-2'1 (j-o Aj-lJt-o AILoLui^ <L^li Ajjic-I jjjjaaj ^ UjjK JaLiaII PPE 

* * 28 

.(Papain) ^j^lj (>jjjl *— 'Wj^j '■^^^ u' ^jj-^ ts^' ' 

(—JjLaJ ^ e-ljlV) jW^' LS^)^ '"'^ ''/'■'■'^^J '""'^ """"'JJ.'^* J4-^ ^-"^ t^C-jHa AlsIj 

j_^ia .(^^jti ' 'J^'""' Jj*** Ajnir.Vl U^^f^ (JjlLa-al (JjU ^Jiiji 

.'.'\\\\\\ V 4iiaj^l 

A^j jjj^l ^jaJI JillAil ^ Uuali iuifri .5.3.5.4 

idlljlxJI (JjL^ ^^j^ ^^J^' ^^j^' (J^ILoII qa ^ijL^li 4 J Mir, t (Jx^jr'ni'l 



(jx J£J 4ji jjall dlLaJul jll (JLo i^jjj^l (J^liall Ajnir.V ^j*jiia3l ^jjajIjJI jI 

PPE • ( Jj^) J ' ( Ujj^j^j^' ) Jj^l J ' ( ^ ) c^^l 

aI^^ (ja (JcUj ^ ^3^' L>» '-^J:}^ J ' ijjb'" i-iA^" t5^-^ J^jj '(^J^)^' J '^V'^^J-'J^^^ 

. Ajj jjj^l Ajnir-Vl ^ jiLiJI PPE (^^a Ajj,^ CjU JLi.^J Jijj '>>:^ j 

(jSj) (>jA!^ JjM_>^-n 't'^^)^^ PPE AjaJljLAJ Jj^H t5^^-^ J^'^j LSJ?^ 

jjjL^aaJj -CP^^ iii^ (J^^ jjj^ A^\jLA liSlj (Lithiation ^ ^^-Aj^ Jtliij 

jji-uij ' 'J'?''^* .A.ilaj\AiLa. Jjc. AjLoxj (—iU^il Ac-jLo Aa^jC-I ^j!iLla 

^ 750"C 550°C 
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(jji* <iu»j JJjijJ (j^^J ^l_>* ( UJ'^JJi^"^- cJrA^-N) (_5JjJ IjljSluil 

«Uc.^l ' iliill (j^lj^ (Jjjy^aaj (_5jl_>aJI (_Jl^j]l Jaj^jjLU jJJxJj 4 ^jj jxajljJI 

AjjiaJ JJ AJiA 4l^La .6.3.5.4 

i ^UJl Cjj^ liUil .^jiiujJI ajljaJI CjU.jJ 

81 

(J jc -ixJ . liLj jilio: J jjlSlI ^ ^Jj2jjjl£]l (Jjla-a ^ PPE AjiLa 

^Sj^jjjll aIAx^j/i2!\ Ajxjij (^^^ .i_uA«ll jjikjoj ^L^jll ^_^lc. Ajnir-Vl ' '■ 

jLull liA (j-a '^jr^jji ^3^"^ >° Ij' '(Grotthus) 
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(jx AcjIj-om Aj.uir.1 (_jic. Nafion®15 S^Lxi " _ ' ^ -^j ojliaa^l AjS^jaII AjjuiC-VI _>^-laJ 

^ cjlijlj^ tlilinlaj A^jJI 4jnif.Vl ei^ . Aijj-oll Nafion®15 

.(Direct methanol fuel cells) jjiU^I Jjjlii^Li jjSjll liiU. 

^jUii) J CiJ^jjA .6.4 

^ l^! ^ a^jUjII CjLx^I .A^jjUill C!Li!l*llj uj:ij>»ll (10-4) Jj:i=Jl uly 

.^1^1 o.:jl jll AjjLijll fL^VI (11-4) .Ailik^ ajjUjII 

















ACLO Compounders Inc. 


ACCGUARD™ 




ACLO Compounders Inc. 


ACCUTECH™ 


PPE+PS 


Aquafil Technopolymers S.p.A 


ACNOR™ 




Ashley Polymers, Inc. 


ASHLENE® 




General Electric 


Noryl® 


PPE+PS+PA 


Westlake Plastics Company 


NoryluxTM PPO 


PPE+PS 


PMC Engineered Plastics, Inc. 


PMC EP PXIOOO 


PPE+PS 


Polymer Resources Ltd. 


PRL PPX 


PPE+PS+PA 


QTR, Inc. 


QR Resin QR-4000 


PPE+PS 


Ferro Corporation 


Styvex 


PPE+PS+PA 


Taro Plast S.p.A. 


TARONYL® 


PPE+PS 


LNP Engineering Plastics Inc. 


Thermocomp 




Tyne Plastics LLC. 


TYNELOY® 




Degussa AG 


Vestoran 




Asahi Kasei Corporation 


Xyron® 
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^ SjJjII ^U:S1I pLuJi\ :(ll-4) JjJaJI 



Cabot Corp. 



General Electric 



Perstorp Specialty Chemicals 



Bunawerke Huls Gmbh 



Cabot Corp. 



Repsol 



Shell 



Columbian Chemical Corp. 



Bayer AG 



Nova Chemicals S.A. (Arco 
Chemical Co.) 

Resolution Performance 
Products LLC. Corp. (Shell) 

Union Carbide Corp. 



Fortafil Fibers, Inc. 



General Electric 



Courtaulds Advanced Materials 



62 



51 



Black Pearls® 
Blendex™ 
Boltom® (Series) 

Buna® AP 437 

EPDM 

Cabelec® 

PA 6 (j^jljjluiLa Ajt^J^ (J*^j.a 

Calprene® 
51 

Cariflex® 



41,40, 35,34 



57 



Conductex® 
Disflamoll® DPK 
DYLARK® 



62 



Epon® (Series) 

ERLTM 

Fortafil® 
Geloy® resin 

ASA liljSia Ji*J^_W 

Grafil® fibers 
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2^1 <^ S J J jl\ Ai;U2ll f U-Sf) : (11 - 4) JjJaJI 



Ciba Geigy 



Ciba Geigy 



Ciba Geigy 



DuPont-Toray Co., Ltd. 



Akzo 



DuPont 



Shell 



BASF AG 



Arizona Chemical Co. 



General Electric 



Clariant GmbH 



DSM Engineering Plastics 



Kuraray Co., Ltd. 



Rhodia Inc. 



IrganoxR 1010 
-4- Jjj_)j-iii jS-(^1ju-5'3)-3 )i_>^' JjMjJyjj ^ 

57,5 '^^^ AjJa^ ^(JjUjjjjjj (cJjjjS ^^*J^ jjAJ* 

IrganoxR 1076 

IrganoxR 1098 
-4- (Jjjjj-ujjj-^^Li:-5'3) (jjjj (jljj^* (^Iaui-'N'N 

Kapton® 
Ketjenblack® 
Kevlar® 

41,34 , i 

Kraton® 

6,5, , 35, 3 , ^ ,al ^^uSi lA^yjM jxajijj 



62 



Luran® 

SAN (iljiuui jj-Qji jj 
Nirez® 2150/7042 



41 /. , i 



62,2 



Noryl® 

PS ^ PPE 

Sandostab® 4020 



51 



^dlUjJJJJJ^ JjJjl-3 )(_>ijS1jJJ (JjJJJJJjj ^ 

Sapron™ S 

SMA tiljlkiui JJ-oji JJ 

Septon® 



51 



^^jiijj t-jSljLill i^ij^ (iljji*^^ JiftJ^J 

Sniamid® ASN 32 
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2^1 jA Sj J j2l '^\^\ f U«.Sfl : (11 - 4) JjJaJI 



Philips Petroleum Co. 
(Industrias Negromex, S.A.) 

DuPont 



Akzo 

Toray Industries, Inc. 
BASF AG 
General Electric 

Dexco Polymers LP 
Huls 

Huls 

Cabot Corp. 
Zoltec Corp. 
Dupont 



51 



Solpren® 
Surlyn® 

51 . i 

Tenax® 
Torayca® 
Ultramid® (Series) 
Valox® 315 



20 



Vector® 



51 



Vestamid® 
Vestenamer® 8012 
Vulcan® XC72 
Zoltec® HT 
Zytel® 



Ol-^i .7.4 
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.ijc 46 L_ul^)<ttll 1^ ^ii I;;'"'}-'— L_l£jjJ J tA^Lui ^ Clll jlc. J .PPE 

jjjjiil SjU^Ij j^I .8.4 

.ajjli-o AjI (jj^ V sj-alJI (Jtliij ^jli lilli AiLiJaj .Ai^jiJl ojl^)^ 

.TMDQ (_^lj-ut J^J^ UJ^ W^J^ Jjj^^ <J:i^ 

* " 1 Q ^ ^* 

^.LJI J!)Uj!jU JjIS <^Uj jia^ jJji=^ • ^ji^l ^'-^il 

44m^Vl (^Uk-'N 'N''N'N'N- oi-l CjMi CUCI2X2H2O 

• I^jIaA jA\ ^j^^yiH U...\l j3 ^1 I'll . Ual-;. .^j^l dlljix^ ' ^ ''1 

cj| c^j jal J .l^Li^ tilljSj (Noryl GTX) J^-t <^jj -(jjl/n^ll auA J),^ 

^.Lall (_J*-aJ La.iic. (jl jll ' , ' (jljo^l jjxi gjUll jjjJall lillj jjLaJJ V J_>kia]| 

' ( t/^J^'j ' ( cj/'i'^^ JJ^) '^-^'^ '-^ IjC-Lii^ o_jjJaa_all (Jj-^aS 

jjjjl Jlxi i_ula jj jC (JLaxJjoilj t*ll j J 4 jiUI Ajjiij PPE J ( jjjim^ ^^joiS jl ) J^l J 

86 * ' 

f^^UJi , jjj jjLi^Ij ( ( jjliill ^^jlo^jI) ^^jjIIj (tiLjUll ^ "-~ J ( ^ jj J_^jL<ail dlU jaIui 

.jaJJl AjUloil (_±ijji (12-4) 
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jJu^J^ jiJal) ULU j2 :(12-4) (JjJaJ) 






PC = PVC < POM = PPE 




PVC « PC < POM = PPE 


diU jjaluj tjjjjl 


PVC « PC = POM < PPE 
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S,iaiSL ^jjallj-( Jjiia jjjia (_^L4i.)-(jiijj j'. >t> j .(PAES) (uj*^ J*^ U:J^J^)<^J^ 
.^5 jl j^l t^L^I liLjJnll ^Jc i jjli j^jll eiA . ^^PAES J PSI — J Jjii (cWy 
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Ajk J) j 5J)>i) .6.2.5 



•PPS (_>uLuil (_jic. Ajjxa CLiLjjSjj (3-5) (JjiaJI j^-^^j . tllljjSjjll 

(OrflmiJI i}iL-)^j. CiUSjS :(3-5) JjJaJI 



39-37 . 










^jJj^f \Jii Jill ^j-a A£ja*j4-a CjI jxajljj 












MgO i(PA) (Jxof) J 
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jjjjLi .1.6.2.5 

4£j'"unfl\l dll jaajIjjII L^J^ La.^jc. (1983 j>l£' ^Ak^l (jAuiaal I'lN/jl^ ^tl 

PPS A^l*^ lillji cji^ ^ Jialj cUua ^ PPS Ji\ ^JL^\ ^jSj 

jioxj J . (j^l ^j^/Llui _jlLaVI J ^jSilluill PPS (Jj-^ ^"'^J 

^! A^j .PAS J jjjSjlluJI laUaa (jjj (jsl jli3) (JJtoJ (_ySC' (J-MJ t>^^T>" .Ai^Vl (jl 

(J*-*^ " (jjSjliui JaUaA (_^lc. Ajjia^lj (j^iLlui jil-oVl AiL>.iaV a jSjLall PAS CLlLaJu) j 
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42 

a jl (j I .-ill 1^ (Jclili PAS J t Vil h jj (Jrt^ <<11 JJC. ^j^jluiill 

dlVAiL^Jl ^jjJ .tllV^ist-all g-a.^ Aj-aLiJI ojjjjj-ull (_^ic. iljj PPS ^ 

Jl 

^^yH Ij^j .^j^ ^_^Ll^ ''^b.''^'"' ''"'''^j ''"'j^ (Ajj^LojIjjII PPS 4AiJaL^ (J^Ij (jiijLaJlj 

^ V jj . 330°C J\ 290''C <^ t>*il ijj^'^j^ .gitiill cUal Aij^l 

(_>uLia y .(JjUSjaJI (j-o a JJC- J PPS il <— ilj Aj«ijj-all ajljaJI CljLa.j^ 

4i^j<o ^ .liljiiijJI J '"'J*"''"""'^! (^-l-o <_5-ic qAaLa JjJaSl (Jjill 

V LoAjc (j^j -^^j j (,5-^) Lilxll <Lusll (Jll^l ^jc J'"' ■ "J ((_3jlij J ^Ij^ 
(_j£j^l AiL^I I ja'i , ,. iJjsW ^jc. ^^L^ '"^V'.' l^^ ii' 

'"^V'.' (Jc-lij lilli j^jjj 4jjaJjj1Ij PPS ^j-a (j,a (jjl-SJ cIl^Ij .laJ Jjsll ^jc 

(JSjjJI (^yjJ . c^LiuS (_5l Jav!yLl V L«-a (jl '"'1 '*^j-'ll ^J<a^ Lo.ljc.j ^;^1 ■ 

jjial ' ' ''''''' (_5^ (J_jjL.aaJI AjJjiall a,!^ (j^A-all qa .^j<ojSl Lxjlj (Jjill ^jc (4-5) 

# # Jl ^ 

^ Ullc bLiJjl cjUiSjill -(.^jjjJI ^1-1 Mill ia. AiiLoj 2^ tPPS 4iJaU. (^U" 

^«l ■ ^11 PPS JJAjl jJJ 4jjl£a 4jjjJI 
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(j^l jaJl J iSjl^jaJl "Lajlia (jjj SiLa jSjS jjl ^ * '''J t^UakjVI ^JjL-a^j tl_jUa^l 

PPS J^iij .^JaJa^iil) Cjljliillj ijjljj^jll jlLi Iaj^j tsAlaJI AjjUj^I 
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(Orthoesters) cjIjLoiIjjjjVi jjjju -^ja^?- Iji^ (> Lil^ j^j cs^j^' uj% 




^jjii) o^auiaLi .2.6.2.5 

J (-^^ J J^**^j L>* (LCP) 4JjLlu3I (Jill jjLll dil jjAiJjj 2^13^ i^-^ 

(j^j^A^ S^yilj LCP JJJJjj jJI '— . ^ . V-a-t. I- aj)V^j~a K^jj^ PAS 
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(JjLuJI JjIjSI _jJ t>« AiLjaj jjc. ^UJI sjigj-all jjl (jiaii (jl .Ajjjjp^JVI 

(jjftL- jjjj o^j]) (^jj tiiljiAiJjj .7.2.5 

J_jjLoj3l .(jjjaLiJij))(_^j^ till jJAiSjj ^jj ^ PSI till Ji^Ji 'ul 

45 * * 

. jjiL^-( Jjjjajjjla-4)- ol^.U. ^1 (5-5) jjjj .Ajmnjll aLuLJI ^ JLVI 

^La.jlj lc._jila (Jjjjjjll JjjjK (J.ftT.l...Lj (j^lj£ (Jtliij jA L.aL.iil (Jclidll 

jpjVI aJojIj _>*^ (j^^ iIjSAj .(_^iiajj3Sjjill (_j^>iaxll (JIaiIuiVIj a^)<alJl 

.ISO^C sJj^Vj^ 
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ik — ^^^^ 



o o 
c— c 



((^jxaf CJiLlA jjiftlM C)i!^) ijlji j^ji .8.2.5 

tl^ .(PPSA) jjLjja-4'1- AiaLi tjjliija-4'1) (^jj (^i '^^jJI UJjJI 

■ iUnQO JtUill liA (6-5) J^l 

(^^Lak ^ V°^'"(lJ/V* -4)- (JA^* ' PPSA Jj ■ — - ^1 Lk.<ajt 

. (6-5) J'^ I iill (jJXa jA LaS 4 JjJJ-all o oj^l ^XJJJ . (7-5) Jluill 

4jiaj ^ J fln'u i ij j tljjLjj^ (Jj^_^ jjaJjj jA (PANI) ((jjlijl)(_jJ_jj jjAiljj 



. ^^'^^ PANI j^-jI SAjjall o^l jiJI PPS j^-J S4=JI AjJ j=J) (J^I jiJI 

((ji«l ujV'j* "(li^*^ UjV'j* -Aialui (jjliiia) pLiJajL.al c^j^ <jaiaj 

.^"^ jjxVl ^Ijj j;bv'-4'l- J.;"'..'^-^N- (JjjjaLi jAiL<i-4)-N 1 lIi.Jafla. 

AcLa> 24 
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tjl jjVl iJjS ili}^ PPSA jUI I iA . = N- <^ o'J^ '^jj'^l 

(J!)LajIVI (Jj^ ^iij_)-all ^jJjjaJI (jjjJl i_jS^><all lift ^1 .(jiaxtaJl ajS jLlJjl ^ AjJjjaJI 

ALa! °^jja Jim. j^Lii-N'N J tTHF J" ^Lill cjUjl*!! blSi^) V jja 

jx<uljJl IjiA 'jl PPSAA ji^j^ c5jj=^> (j^^ .NMPj (DMF) 

. 340°C 6 jl ^j-^ (.s^ jj*^' ^^-"^ jfll' J L o 

(cttJ^^ ^ (Jji ^^Ji^Ji -9.2.5 

.(JSjuill ^ flfnill ia^l (j<(i till jjAiijjll ((jjj!ijLii Lu jjaJjj ^ -''''J 

. (6-5) J^l uli^l 4^ jA ^UVl Jc-Uill . (aiJ"LH Lii (^^)<^ 

+ CH3-|-0H 




JjIlJ) iUlJlj ifr jji. Jjj jiL. JjIlJ) S >.J1 (|>»i) i_iSlS3]| :(6-5) J^l 
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SbClfi 



SbClfi 



^ ' ^ ' SbClfi" 

jLI Jrfjl) ^j. c^lj^j. .10.2.5 

\A (_^Lii-10'9- jjjla (^Lii-7'2 (^1 t jjJijLiijjjla (_pLii-7'2 ^jj 

1^ y .((jjj^jLu jpjj (JjjO (^Jt^ '^Ij^^J^ J:>^J^J^ J* ' (8-5) (J^J^I jiajl t(jAuilj3jl 
^« ■ Jxjt<aJJj tAjiiajx jl^j-<ajl A^jJ ji ^jjL ' ^ JJ^ jj yi^ 

fti^ ^>fi*j c_i±ui3) 1*1^ .(^slj^l l5_Aj^ (J,>^ '■'H^ 1.70 J 1.61 
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Ojj^LSjj^ ^U5-7'2 :(8-5) JS^I 



o^\j^\ .3.5 



liUj (Ja^jJj ijj^ljiJI 1^ I jtlAa L^-^ '^JJ^ t S^Lo PPS 

UiLilVlj o^U i_L?-j (illil .'jj^ PPS ul -^Wj*^ 

LaAjJC-j jljaluiVlj t-LojlLall AjjLa]! jIjaIIj ^IjaII (jjJiaJ .Ajjl^j-^a 

dlli AjjLjj^I dlliniajll jAj "t^ I'-;^." PPS -oa' <>« 

.Ajiij^j^l sjlj^l diL^jJ 

A^lijUiAil oaljaJI .1.3.5 

Jjjjl ^AL<a ^tLo ^ (_J^_5^ (jj 1 ii^'l (JjiaJ (j^<oJj .(jlAii] (jjoA PPS tjj 

. ^PalLo (JT^ AiL.ab jLall (Izod) 

^JjaJ) o^ljiJt .2.3.5 

Jj2^ 'WC J\ S5°C t> r JM ijj^'^ PPS 

(^liill Sj (_Hba -lSjIj^JI J jSl-'^l PPS 'uj . 290''C 

. 450°C -ijj^ A^j:>c^ dj^j . 54 45o°C 

jLill gjljil j^Vl *>JI j'jSij c550°C ^ ci^l ^^j^ ^ 

(Clll jxajjj) Clll jJAU^iljJI J tAjaiaJl (till jj-al till jjajcIjjII jj<o Sjlliall jaJl 

(JLjII gj| jj 4 800''C J 550''C on JW-^ll 't^i" > L-Sj .cjlikJ 

57 56 * ' * ' 
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A^Lj^\ ^IjiJ) .3.3.5 



^j^l O^l jaJ) .4.3.5 

.ialj ...a". ill jjji JLa_<i]| ^ ^..iL<^.i.u]l ^LatJiVI ' ^ PPS J ^1 ■ ^" "VI ' 

^JJilj ' "°j ' '—I .1^ . 4 jiiil 'i« ^jj^jjja '"'I"';'"'-' jLajj/ ^ 7- ^ "' " cluj^l 

ass ^ 

«Lul LljS V'^LilA ^^Icliij ^11 J ^^Ix^l I - il "ij-ij . ..I (Jj'"ij . ..I ^^^Jaij 

^J>-uiVl jl '"'1'"''"^'' I ^JjjLo JJC. j| •tjjUl AIAc. '"'I '3'"- J 

JLaaloiVl AjuLi ClltSla (HALS) ASLniJ) AjiLaVl Ajj (JjlSLall .4lau.iiiJI JjS 

(JLaaiuiU PPS ^-^■b tS^ jIjaLluI (JjiaJ -'^ "J . jj^jjll tl jljaLjVI 

a^JjUj^I .5.3.5 

AjjLuj^ A^ jlLa ^-^j (CIiLiiAaIIj AjjLioj^I ^ Axjoilj Aj^I jjj _Ji^ x^'u 

JAi«Jj ' ZOO^C CjaJj PPS J-jI jjI uijjjix i-Jjla .1.1*^ jill t> J^l 

H—SjjL-ajjll .lilli (.^Jcl ajlj^ tllL^jJ 1 hiil'ifl '-JJ^ LiJ^b^jjJJ^"! 

La,^jc Ajjl».« sjlj^ dlL^jAj (^ILall jlxiluil Usl jC^Lajj^ AjJjj^JI aSj^I 

j<ij a lui^i (_5jaj . Aj^iLajV I ■ "° ; (JjiaJill (JjS Ajj£^ < - il a" ^11 
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S 'J''-' ^ jA (jtiiAll tdjj jiljji 'q\ .(PPSO) ^AiuiSjaHu (jjljlja-p ^^^jj 

.PPSO 

CiliLiVI .4.5 
Cj\jh\ ci5L> .1.4.5 

Lo.ljc. <_jJ^j .1— i^Liii jjjlj PPS J:J^_>J «''n CliVl^l " ^ 

(JLaxluil (^J^ ^ .(jiaLlJI Aijli PPS dlLoAui^ ^^Jc. Jj ■ tAlLaLi. JjLoi j A:^LaJI 

• ^ (jj^ 2 . ^al Yi ^^1 ^Jl^pU ACjUa (jjl^jia 

(jl (j^<aJ J .AjJaJjJiil PPS J (_5^j L>^^^ ^W'^ AiLjaLj Ajjl^jaj Jajoul (_^<oJU 
f . . . ' J ' 

jshil ciU^i. .2.4.5 

^ i^^J (^Ij Ji- ^1^1 cjljli; PAS cjUlSlj 

P tJj^l (_>AiLal <±nA e3ui 

4_Ja^^ ^-JjLaSI '"^^-^"^'^^^ ^ ; ■ A-i^lj .AjJjS .ijc Jj^ ' ^^^^ PAS g^^J 

^Ak^ ((iU^ ^ J^'j •'^-^ ^liijjl ' 5 j \1 . ^'al SjLui^ i—iUill tj^tj ' _ 

(_J ja. Jala tPAS CIjUJjI JJ AiLlall jktjll iJjXjaxx Ja. i-S^j .3jaj^ aajSjII <A jail 



228 



t(JSjj3l iJl!Lj_jJ cJ^:?^' I'i <<.j^ jlijuj .PAS ^j^J'^^j"^^ ^-ajlLal) jjAJuii 

(JjxLall (jjSj .^^iL^iajl jpSi (jktj '"'^ I"'"- (J^jjll till jJAuij tJSjjll AluiSj jAlA J 

jL-aiftfl aii2 .3.4.5 

AcyHa (JSLuia Cllla^jl JSj (JjSjjSIIj tsjl^j-all (Jj^J 'tj^^^ 

^ jU..i (_jlc JjJ-tjl jjJI (JSLjiall (_Jajj2 .pas * ^ ' ^ l) -^j^ (jLuoiiriflj 

tlllALalj till j^ijoil (JIa 4(_i1)jS1) CjI JjaJoj tdlUljxill ^'jAi ^Ijpal 

(j^ tPAS ^ .^liiu; jX-d AliiLoj lalaj .lie jxoj] ^jsV jjl ^.^Llj .ll >4JI 

Jjc. djLlixuiJ Aiixla]! (jL^ailVI JSULa ' "J"'-""' ^jk sAjio Lftii. j Ajjjladll CjliljiJI 

4-0 jlLd 1^ ^j^.^^'W IIa ji^jpj .AiAj AAia.i i—iLJI PAS » jl g i -Lo jlLn j»jjjU]Ij 

Ciliuki .5.5 

lIiI jx<u] '"''-^ J .lal A^jij .Acj±La ' "'^ ^ >^ 1 . ..-^ \\ Aj\[c. j| ^ ^ 



229 



.aHjjS] ciiljjLlt cjLiUij 

^bii ^1 ^\ Lji J* ^jiiAii 5ji>ii .1.5.5 

.(Surface-mount technology) ^^^JajoJl ^«j<^->'\l Aiijiall 
2^ •^^>.j J PPS J (PAE) ( jy jlijT) (^j^ u- 2J>1I uj^ -^^1 

jiJjSjJjl^l aJ^iaJa 0.15 dig"' (^Ij^ cSj^ J jijy^l AjjAja. PAE 

> A . Uii. 'i ^ Aj^j^ A^jjl PAE (JLajtiijilj ^3^^ U""^'^ • 25°C *jl^>^ '^J'^ 
PAE jj* SjoijLaiiJI dll jjxj] jJl .AJUtSI 0 jl jaJI ^ ^_ya\ Qjjoiaj ^_^] t^JJJ 

dil jj^jJI (J-oiijj .jpj] (jjlijja JAiA ^ljj-6'2 CjIa^j ^_jic (J]h ^_gA 

(jLijj 'j3J (jjLjja-4'1- l]:^^ (_^j!>tj-6'3'2 Clll^j ( _ \'i ^^ 'j3J ^jWn^ cJAf^ 

IjLli. L!jj:}3 (JA^^ (_^2ilj-6'3'2 ^ Jj^:}^ ^5jljj-6'2 (>a A£j'niflll till jJajIjJI 
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t^a^J i.l'nn|-|<^ PPS c> (^1 AiUial iljjja. lilllall PPS JUutio:! tjlaJ 

aJUJI sjljaJI CjU.jJ C1jU£jj 'jli ttdlj a Jls^j .(jj^' W?-' J^^ aJUSI 

^au-tli (^oLliljjjIfl <Jji Ji^Ji Sj1> .2.5.5 

iCliiL-ajSl tpli-j ^ S-^-iC- Cjlinkj PTFE iaJJii J^ir'lniJ 

AjjUaiS jlLi PTFE J^-laJ . JShil (JaI jC j.all AjLa^ j iSA*^ liJiLiiVl Jjc j 

A^ jlLaJ (_3U""n Laj3 1 . ■ j (i_Jjl]a^l ijfi] La j.aC Aj^ajISj^I I^-j^oIj^ J 

j^l (JLlLaJjl J ^c-aJj AjS^ ^"n <^ ^ (JLaxlujVI AjijLuill CjLjjLLall cjj-aju 

(JiLa i^ALajjJ CS^-S^^^ Ajjujc.1 j_jic (Jj*^' -^-^J*:! '^^^ •'^^^ J:J^_?^ ^ ("^tJ^) 

jjla ^jC-Lj till jjAj] jj Alajoil jj ^lik^ Ljijaj3 j\ LkjbUa (^j^ 'Kapton® ujtij'^ 

64 • 



Ajjjia CjIjj^jj SAuiS^^ JjiLji (_g^ PPS AiUia] (^^jJ 

LjILi jlLa (_jic. AiasLa-all ^ mil jl (CrCCp) I— jJI Aj^U (j.a l^'nint'i 

.AjjAj^ AJasLa-a AjjIjaJlj AjjUaJ^I 
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jJAll (_J!i«-a jjla jJaJjJ g-ajJ) jlLa jpl (4-5) (J J'i?^! (lyJJ • (jjsluiSI J 

e>^^ ^J^j'^^j" (J^'j^ ^ J^^ L>* ^Ji^ LS-^ iiilli AiUiaJ .PPS 

. (Bowden) jj cIlIjS 2jUi'. ^ JaxIou lilM aS Jn^ 

jXjjjjll (j-o <C. ioAjLall JJC.J PTFE JJ-aJ o?. jlaxill ^Ja^jiuVI t>ajj 
(_gJaj-uj (_>iiIj3 /jj^ U..\l J jjc. J^Aj jjAaII PPS - --^1 

.IaJjJj .Ijc- 4_ajxjJlj 4j JJ-all (j-a o-^}^ ^J-^ '20|J,ni l|J,m (>« dlUuijiaJl 

tllLllSjJ (jx jl tljjiia PTFE (J-alj^ fj/i QjijxAji (JSjjiu (JjJaai (j^ljiJt UJ^J 

tSUj ^ Sj:)l^ij .(>L]) Jja IjJj2^ ^UJlj Qj^UJ PPS i^J^] PTFE 

^ 3 Alail 1 L>* AiLiaj .iic. Jjxllj 4-<ijaiJ) (j^lja. t5^'-^j 

. PPS J PTFE AjjSjj ^1 (djljju ^J-p) t> 



[mm'Nm'VlO"'] ^auJt 




958 




180 


Ujj 5:95 4iLiiS> PPS\^t^jjla jj^jj 


110 


Ujj 20:80 >Au:S> PPSV^i^jjla 



Jj2_jj jjjja jj 3.5j 4 jjlAij Alall 21. Oj 'jjIuj! jjjia cs^Wj <^ 75.5 



20 mm ^lii jVI 4 10 mm jlaSlI : jLuiVI CiLut 
4 ms"' : jVjjVI ^ 0.42 Nmm"^ : iai-iJI 
X20Cdl3 iV jj 30 lS^Lo Jl : JVI osj 
100°C : jLui^VI S J A^jJ <;iU 100 : jUiiVI i>j 

1436km : jUii-VI AiLuL« 
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OiLj^i Ai^>»ll Ci\jiAjljA\ .3.5.5 



4— Ar— NH— Ar— S— aIulujII i j''^.-'^.-' Ar^'^jla a^jiA^ cAj^j^ cA\\^. ^\ ^jj^ Ss\ 

tdlljjllajll J 1(JSIjI] oiUia^l ClllliLillj t4jj-LLllaUi-aj^£]| AjuiVI (j^ ^jJjll dlliiLj 

.Cjliuiiill siA <£L»1 ^J>> 
dll,!^ J ijji i'jfn\t:yt\ Ajk\jXa ^linlui 4JiU]| ■ (Jill jXsaI jjll (jl (La _^xC. 

jA PPSA .Aaal j5<o jt 3ijL^j.a Cj| jxojI jj Liajl l^^jlt (jli^ jj^^ <aal ji« 

j>a PPSA J' '— ^ J . ■ ^ j (.s^ l5 J^^^ til j") ni n JJ-«jl _JJ (J^^ 

(jjijoiillj lill jj idlUjiLu (Jj!iLa( (jxal (jjilij2-4'l- jajjjjaLoi jAjj^(jjLil3-4' 1) j_jijJ 

• PPSA ^Liiaj^l (6-5) ^^Ji -(^jsliiJl U^^' (>a^J 

Ai^jaL. ^ L>^^j JAl« ^LSj NMPj THFj DMF Alall 

(Jjla-d (jx e.\Sli\ ij^^j • 380°C (J*^ 'j' '— '^J-^ (.S"^ j^""ini<^ jxaJjJI 

i-il a<U j . ^'t'l . 1.3GPcl JJ^ (J^Lx^j (l^i^ .1^ 'Lajli tj^)x^ I'llttiU j\. U^'i 

JaAjll (j^ ojLaJ PPSA AjLujI (j£-oJj 1 . ^j. ^-^ j cjjjUi^lj IaI^ 1 SI , ^'W ^^±aAjA\ 

SbClj 4-l^>»J PPSA ijA Ljjij Aijia ^^tl^i .eli..£l J/il jc JlaxluL p 

^J\ FeClj ^L^yi (^'^55 jja. iO.lSScm"' UjJ 4jjLij^ ajL^j^ ^^^l 

.O.SScm"' UjjSajL^j^ 

CiUjjjjJI JjLj Aj-^V .4.5.5 

'q\ .Nafion® (jjJsLi (jLo AjjjLaJl l(j""ilnilni ^ tdijjjlluH (jia^ (JxLSJ Sjjlila 
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4PPS CS J^^ ^ 

jSIj .( ojaJj) c> 5— PPS rnuyn 44__iaLJI jll PPS 

t^j^j .Nafion®117 ^Ai^j-o Lo (_5A AiaLu^l cjLajjoiaJI aJLxJI 

Jl>« .5.5.5 

(j£-<iJ .S^^^^Vlj "^1 (_sJj jl gjljll Cjjjj^' yJ^^'Jj "CS^'^)^ J^J^^>^^^ 

'ini^lTl '(jjjjVl joa-o Jajjij ^ (_jiiL(ii PPS ^J^JJ La^isia .PPS (j^ 

(Jtlijll Aiojl J illaS ujjj^' ^'jj (^j^ .(Honeycomb) ajjoiI^I Ja-ill 

A^jUii) diUiUJIj .6.5 

«iuij .AjjLaall dilAiLxilj (5-5) Jj>i^l 

Jl ((JSUll AjIuiaII ^"'t'j'^l ^ AjjauII '""'^°J.'^""'^^ AauiUx l^j La£ ' l^AilaJjj 

Al?.U.j]l lJiUVU Ajjiill jA ic jjJi ^Vlj .cJlUVb PPS ^1 jjf L?J^ 

La^ -PPS tjaaJU Aj] jall jj^jj] AjjLaall tliLo!ilj«il ^ya ^joiIj ' jSjjjj .ALjiall 
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^tjllj ^1 jsll ^_gjj]all ^^^jiaILj (_gAiail ^jj^Luix Ajj^ el ji^ll jjc. PPS diLaJjl j jS 

.7.5 

jjjjUJ) SjU^Ij ^) Ji\ .8.5 

aiA (jj^ (jl (j^-iy '^jj^ g^l_>j^ ClLiLiaa (_ySc. (Jj I .-It \1 iPPS 2^^J S^l-j^l 

: Lla I •• »N . -^atl 

'PAS jJAiSjJ ^J'' (j* A^Lill ClLiLiaslI (j<a (Jl flu'liiil sjlc-j j)^>Aiiailj (j^Al 

19 . jsVi 
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pi Mir. 



Albis Plastics Corp. 


Albis PPS 


Celanese Ticona 
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A. Schulman Inc. 


Comshield® PPS 


PolyOne Corp. 


EdgetekTM PPS 


LNP Engineering Plastics Inc. 


Emi-X* PPS 


Celanese Ticona 


Forton® PPS 


TP Composites, Inc. 


HiFill® PPS 


A. Schulman Inc. 


Hiloy® PPS 


LNP Engineering Plastics Inc. 


Konduit* PPS 


TP Composites, Inc. 


Lubriblend® PPS 


LNP Engineering Plastics Inc. 


Lubricomp* PPS 


A. Schulman Inc. 


Lubrilon® PPS 


PoIyOne Corp. 


Lubri-Tech™ PPS 


GE Plastics Asia Pacific 


NORYL* PPS+PPE 


LNP Engineering Plastics Inc. 


NORYL* PPS+PPE 


Solvay Advanced Polymers 


PRIMEF® PPS 


RTP Company 


RTP PPS (Series) 


Chevron PhilUps Chem. Co. 


Ryton® PPS 


A. Schulman Inc. 


Schulatec® PPS 


TP Composites, Inc. 


Statiblend® PPS 


LNP Engineering Plastics Inc. 


Stat-Kon* PPS 


GE Plastics Asia Pacific 


SUPEC* PPS 


Albis Plastics Corp. 


TEDUR® PPS 


PolyOne Corp. 


Therma-Tech™ PPS 


LNP Engineering Plastics Inc. 


Thermocomp* PPS 


LNP Engineering Plastics Inc. 


Thermotuf* PPS 


Toray 


Torelina® 


LNP Engineering Plastics Inc. 


Verton* PPS 


Chevron Philhps Chem. Co. 


Xtel® PPS 


Asahi Kasei Corp. 


Xyron® PPS+PPE 



68 



236 
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Philips Petroleum Co. 

Sumitomo Chemical Co.,Ltd. 

Norton Performance Plastics 
Corp. 

Hoechst Celanese Corp. 
Lonza Inc. 



Sumitomo Chemical Co.,Ltd. 
DuPont-Toray Co., Ltd. 
Shell 

Elf Atochem (Arkema) 
Philips Petroleum Co. 
Kuraray Co., Ltd. 



Philips Petroleum Co. (Industrias 
Negromex, S.A.) 

General Electric 



Tohpren Co., Ltd. 



Mobay Corp. 



Aqua-Cleen® 

Bondfast® 

39 - ' 

Ekonol® 
Forton® (Series) 

64.63,61,43.39 

Glycolube® (Series) 
(J-ftlcj t(_3ajLj ^^i*-* i'^-awiJ CjIjILujI 

cJI jail 

Igetabond® 
Kapton® 

Kraton® 

64,63.39 . , SI - ,1 - ^ t 
j^jiijoi jjiflbu tijjaAA jjAiijj 

Lotader® 
Ryton® (Series) 

64,43,17,11 ^jjj^ jjalu) 

Septon® 
^ ^^^^jjiu) ^ til j'i i" 0 ^jjAiljj 

Solprene® 

^^^JJJWI ^^jalsU liijOAjLft JJAlljJ 

Supec® 
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40 
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T-4 
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jaI jA 8J Jjll '^J^S fL4«Vl :(6-5) JjJaJI 
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PEEK-WC 

10 



PEEK (> Lili-»l :(2-6) JS^I 



(JjLSjjJjA ^ CiJH^ i^^JJJ^ ^Uj-'4'4 tijlii :(3-6) Ji«Jt 



^ji i rllt ij .2.6 

^jLfljjiSjjIll SjjjAyJI .1.2.6 

.^jVjaHiill jl (NMP) tjjJj]jjJJ-2- Jjla-N JjjS ^^Lu^ jia-<£ (_>aLul ^ 

^ Jjiia (^lli jjjla ^l^-'4'4 PEEK 
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jij '0.7 dig ' t>a lI^I (IV) '^jj^J ^^3^ ^jj '^!^>iall 

(_g-<ujj jjxjljj ^^ic Jji r-t^W 320-350°C -lie sjaIiII JcUj -uj^ jj^ jjj^ 
.335-350°C J\j^ ajl^l A^jjj c0.8-1.4dlg"' JU^I J\ ^jja j^JI 
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diLcLjj sAxi 155"C ojl^>^ '^j-^ Vir- ■ .^Lall Ajjjjjjjj'VI aJI j!>Uj 
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. igO^C 'a J ^jji J oJji iiJI '-i'>^ 
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.MNP j—wjjjSll jJAiljj (Ja. .ll(tjj.ijl£ Jul) ^^JJ j j . ^nVi (^jjAII 
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si^ .liiaj li J', iiirt s-il^jii ti^ll jjil (Hydrolysis) (A^-alaJl) (^pLall 

• 0.5 — 5 lim '-s-i^Lia i— il nun-\ ^tiij jaj S jjjjjluII 

• 15 — 80|jm IaiA^j JjSI UjUaS! iJjLaJxaa. ^jj tjaJall 

^ S jjj^l .2.2.6 

AijjlS ajxiU 1 jsaJa ^jiuaj AICI3 lU*^ . (Friedcl-Crafts) o-ial jS- JajjS Cj) jiaJa 

AljjlS JLaxiaiLj PEEK J_j*^aaJI l5J^J -PEK <_s-ia»j] Ojjjj ^^jo^jili ^Lli-4'1 

^lijj 4(Jc.lidll 1.1^ ^ , A -^-.^ll jjc. AjtJlia]! l^jiaj t(_J^>aJ Laj-aC. j . 0 — SO^C 

gjm .jj^jjI] ^^j^I lilli Qiii La£ igjUll jj^jjll j_^jaJI ojj^ 

4 J j i ^' . o AjJjjaJI L^l jjl Cj| JJAlljJ AJaijll J^IjjlS (_>iijji<ill JlxaioiVI 

Jl 

sIa (^JJj j .L-UtiidS) (j<a AjIIc SjjjAuJI AjIc J 1 \ ^j':^ PEEK • JJjj 

Jl\ ja. 330°C Aljj L« t> jl^^VI AjkjJ (jiaik AjjJ^JI i_J jJxJI 

315-320°C 
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.jpj cJ^j^^ cJjj^jj^l jl lIj^:!^' jI U^^j^' jl dyj^J^' j' 

^l>JI .3.2.6 

^ ^Ij j> jjjSS 

(.5*^ W^j -(j^tjiit (PI) (■^^^) <^-^j (-^^^ 

' ' f 
UjU ((ill^ Jc a j^ylcj (Lui jxtLa I 'J""^'' (j ^ J^l J ('^:^^ C5^J^' J:^°:}^J^ 
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jy <-isJ) l^J^ 4jali*j AiljJ tj£<^ t4 AjJjaJI AaJUJli itjSJj .tjSaJLi 3j1 jail 

PEEK t> J PEI jxoJ .(PEI) (Ai-J JiJ) j^j^ k'j^ PEE^^ t-^ 

^jLilll Aj£_^ LS.J^ (s^jIiIa .J^J ^J)^^)^ ^ ' " ^■^^'^ (J lou'li nj 

JriJ«:iil .4.2.6 

. 15 jkjJl cjjjjSll (jia-aa. JiU-jVI A^ljli 0^ PEEK AjaL, 

OjUajj^jkuJI Ji»aj .1.4.2.6 

(Jl^l (J;Uui ^_^lc. .(—ijUajJ A^JnjLU (J j JJC. PEEK (J^ljikJ ^-^^"'ll tj^^ 

lilUA liUiS .L^liJl Acl jj Jia. J^ir'inn J J^l Cjli PEEK 

(_^;a-a^ jl tiLj jll jl±a\ -4 i"* (PEEK-OH) JjJ^ j jJj^l J-a j 5Jc.lia till j 

^ jixLU ^ jj (jS-oJj . PEEK ' "j^ jJ lillj AiUia] .tiL-»^^ 

(Jji ^T.uu]l (JL<utij-aU (—ajUajlU ^Xaa-all Jljjl JjjVl dlUSjAJ PEEK 'U.uir.l 

^.^'-'^^ ■ •» j^l i ti^ bjjj jjS ( JjiiajAjJ -4)-'N- J:ijjj-N J 

.PEEK ^luoi bj _yJa tl!bSj.all aiA ^ J j 
. 1^ PEEK jjI S j^^^Slall (-jUjJI tiiSij ^Uni\l ^^ O^?^ jVl 
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Q^ljaJ) .3.6 

■ ' ■ "'"'J AjILo j1 yi (jjAj .PEEK clll jxaJ AjjLjjall (_).£al jiJl (2-6) Jj.l?JI (jJJJ 

jjll Aj^)iaaJI ^jl jaJI (jJllill dll jj.<u] jj liUloJ .^lill <_jJj U_Af J^' '-^ 

jj jl (j^J ' 330°C jW^' 'PEEK Jla tAjj jjj^I 

\^ ^1 Lub VUuLLoil PEEK • <i^l lW" <>i 85MPa t> 

PEEK .PEEK jj^ji^ '^JlA (3-6) oiH 

jxill (_ySc. PEEK (J*-*^ ^ J .^jjlsll cj| jjaJ jJU IgjjjlLo (j^xij iAi jAjA AjjUajS 
PEEK jAxul JJ ^ cs^^ '^IjiMn Ji^^j .(FDA) A^jA-Vl 5.1 jJ J *l iiJI Sjbl 

jXJajiiull Jbu PEEK (i^liji A'iJI J ^'t ■ --^WV' <-^iUJI ^ 'U^utJS .ijc 

4^ jj (Jj '"^V'.*''''"'^^ ' ^ '.'"'J .^uiLui^l ^^^tJ^ ' l3j^ Ajl^VIj 

^1 jL^j jli tiillj S .aS1x}\ sjlj^ ^j-^ ^lijjl t>i gjLill AjjjjaJI Jjo^XoJI 

A^lfjliiAil t>flljaJI .1.3.6 

Alall ^ 5 OS jLlxiII j PEEK ^y^^ LS^ AjSj-all Jl J.4II «.ljiAVI 

(Medium ^j-^j^' cs^j^j^' jVjill Jjlio t^^jjli^alt J ^^jLojjUll AljOj M^>a (> 

V tJjlialLi tjilj .AI2O3 ^LjaJ .iic lilljj 4 carbon steel) 
^\ PEEK (PTFE) (jJiy jjjli j^j^ c> %10 ^lWI 'J 

^Lili?. PEEK —J jLi*!! PTFE (> ^1 ><JI u' c^ujl li^ 

S _ » » J 

tSll^VI CjXaUJ (^j3l (^^a-^i j]| (4-6) Jj.i=JI OJJJ . 24>23 ^1 j-jLall CjU^j^ t> 
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■jk\}(^Ji t>alj^ =(2-6) JjA?JI 




A nAW 




gem"' 


1.3 




% 


0.5 




% 


0.5 




cmimnm"^ d~ 


' 6.5 




cmmmm"^ d~ 


' 55 






MPa 


97 




% 


60 < 




GPa 


3.5 




GPa 


4.1 




MPa 


170 




MPa 


118 






0.4 




GPa 


1.3 


(jia^l -^l^-^i (J^Uua 


MPa 


53 




Jem"' 


0.63 






JgK"' 


2.16 




Wm"' K"' 


0.25 




°C 


340 




°C 


315 


^1 ^ (^^^A^asll ajl^^ "^^-^ 


°c 


160 


l.SMPa ^ cjlj^Vl Sjlj^ 


°c 


-65 




°c 


143 






V-0 


UL94 lA^UiiVl 


% 


35 





.Victrex®PEEK 450G jii^ 
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22 a 






lOOT 


60° C 


20° C 




1 fl 








— V 






/' '.1 -V / »t*;\ ti tt .■ 








0^ V ' 


IS- 






• ,1,-;. i 


IS - 












fj^ 






fj^ 




<\a\\ ^\ A\ 


IS- 












fj^ 




IS 








— V 








IS- 
















IS 








IS 






- -t ,-.1 .1 •: 










IS 




f 




IS 


















fj^ 






















IS 








IS- 
















IS 








IS 






31 1 1 , , . .".11 


IS- 




















f 


.11 A - 














fj^ 






fj^ 




(^1 ^ 70) cjjjjSlI 








(AlJI ^ 95) ^jj^' o^^^ 








^j^^l CjJ^)j£11 
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23 



PTFE<^ PEEK (> c5>ia-»ll UuU aii^VI cisUU^ ^^jfl :(4-6) JjAjJI 

^l£i^Vl J-^ PTFE PEEK 

^ % 

0.135 0 

0.111 50 

0.353 100 



^Uj) cjliUaVi .4.6 
Sjl^l cjli^ .1.4.6 

6 jl^jb<all ^jjjLOJ ^tJjLOJ 46 jlgjL.a3l aJL^ ^ (jia^jajll a joS (J_J^ -^^-^ • .Ji^ Ji^^ 

,^jiii<; J jLo (^Lal) jLjSI aLUII jjc. ^al^l ^jjliill jjUJ) (jjliiU J Auiil£l 

^ AjjjJaxil Aj^^inxJI dujjiuijill ^L^j Llljiuijill dlljS^ (JLoxluil Uiajl iSJ^ 

.(4-6) <_ji sjA .CJuKa 

# , * 25 * ' * 
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.£jl(; (jajj (_jic. jjjS jLkia jjj liLlI jVl (jiaxiaJ .2 

tBu, 

tBu 



CH3 

tBu = i-CH, ®u 

in 



\*D.. I 



^3 

^3 



tBu 

i,"n^>llJa(^lil3 JjJjJ -dijj -^^'-^ -4'2) o^J^ 

tBu .tBu 
tBu ^P^0/\0/ tBu 



tBu iBu 

-aj2 -^US -4'2) t>y> : Mark 2112 . jJ»"J*il o-^i t/^ '^l^' :(4-6) Ji^l 
Jj3jj -ciijS-^LS -4'2) ouSlj2 : Sandostab®-P-EPQj ^cijiuija (JjLa Jj2jj 
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Ajjiill .2.4.6 

.AjjLa Ji jji ^ i3ua^ PHHK (J^utluu /5V„\;^ti '"'^"J.'^'' 

.(ALai)^ jji UiUi • 

4j]Lo J jijjlalVI AlJJJj -jj'-tyi JjuiSjIj t.llJiiljl ^ Li£ 

jl l£jlijaiJU f. jLa-aJI PEEK JJAjl jj (j^-iy .^jjU ^1 j-o Ljaj! (J nn'l i n'l j . 

50-20 ^Lbouj 2'.<y.Kj..« ^1 _jiJ| ^ ifniVi 15-30nm ^jjjUJI cjL^UJI Uuijfil 

ciliukj .5.6 

uLbJa^ Ljajl Ajllukj PHHK 



sjlj^ tllL^jJ (jaaJL AjijSlI dlVij (jSljjJI (JLaaiuiL <aJUijall (Jjs^ iLo^j^ 

Jj^t .l^LlUi UJ I J JU cJklj L« c400''C 360°C o- JU-ll ^ 



jjfr ^.!ilail .1.5.6 

V ^ _jlajuj ^^^ic (J j-^^^^ PTFE J:i-aj5 (^'^ C-^^Lla (jS-aJ <jl C_flj jat-all ^j-o 
S _Plc J c^JlaJ] e.!iyi 3^ jUa PEEK SiLjaj j-'^" ^Uiall l^Jc J' 

p.!yUa Aaila (jjjSjl ^ JJJ^ JJJ^ 2^'^ t° '^^-^^ UJ-^ PEEK (JLiutluil (j^-aJ 



4 1 1'. 1 
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{OJ^ Ji\ >i!)t^J^' JLai-l Jji* :(5-6) JjJaJ) 



2^1 jjl 




-K^VIj ,-,lS„U", 


32,31 




33 




34 


JjkjJI t3aJ L;!)Ll ^\S^\ ejblla. 


36,35 


JU]| *!iUJI cjbllu. 




37 




38 


CjI I rrnll ^ Ajlla^l »t_^VI <^jlLi ^jlauj 




39 




40 




41 


j>-^l SjIcV cjUjIUI 




43,42 




44 




45 




46 





PEEK tij^ ^ .420°Cj WC on S J <^ 4l5 

^1^1 Aj^VI .2.5.6 

Utjjlj VL«iTji..al Ajjj£/<JI lIiLoLoiaII dlli 4 1 1 rt[si\ AjjJ^jjll AauiT. V I (jAxHoij 
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siA J--^-' .Aijii) Sjlj^ ^j'^ AjLjLiJI cjUjUl cT^U-iiL! 3Jjla jjc. ULc. 

Ijjia-a ^Jinr.yi AcLit-a ^ (^jJjS jpjj (Jjjl)^j|jll till jJ<iiJjJ (JJjiaj (j^ j 

(jlaA^ ^ JjlLa^ ^ PEEK (JA aIaLuia ^ Jnir -1 ^^^Ic Jjx-aaJI tj^-oJ 

^ 2qsLi AjLuu peek jAi a jjjJjoJI siA (J 

0 J 

CllJ^)j£ jj'— (Jl at' I iiU (jiluLa ^^JC PEEK f'VuiC. (J^^x^a^l ^jfisl J ,^jC.^^\ <j_al 

^jjj ^ jjjjSjl PEEK (Jjla-o ' ^; ^jnir.Vt ^jjSj .<jaluill ^j-o IstLa I jjSjj (Jal 

(>^^ l_g^ PEEK (JA o^AxL« JjIU^ OiJ^ <jJaiki« o jl CjU. 

jjliLa]! (_paA^ (.ILo Ajaloixi JJC. AjjJaxi^ lUll-Jjio (JLaxiul (jS^ AjjlLa LS^J • J^^y^^ 

l_y>iui\ dlLilAAll 'LaJajl jjx • ^'^ i_g^ jiluJI (jtlLa]! Jjls t5^-^ j 4 jiLoill 

dlLjiliij tllljjAa JUutluil (_jic. ^.jis lilLiA PEEK Ajjic-I jAiJaaaJ ^ ■ '-^ --^ 

^ ^ sjlja. tliljkjj ^ PEEK Ljj^ ^VAt. 2 US-, cjli 

'i''^ - Li« 104 m^vi ^ 

jjjK-lj (jjijaj^jjll (j-o l)^ lS^j •(6-6) JjJ^l Ilyf* dil j1t» <\\\ a'^ o^^*-} 
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1^ lSJ^ » jjji^ TIP jjiij .(Thermally induced phase inversion (TIP)) 

Lii.ljc. .Ajiijj^ ojl^)^ CIjL^j^ (_jjia\ jj^jjII gJ_>o ' / ■ jl (JhijJ 

gjjJI t> PI .PIVPEEK jj.ViVi (_^J ^ t^iullbj 

CO 

4jnir. VI (Jrti'iiin Aiua_j<a Sjnir.l PEEK 4islui Liajl (jSxu 

i_liui]l 1.1^ . L_l jC-jx JJC. ^1 jAj c^Lall ^ AjjjiaaJI CljljJ.lall ^jxi 

^ . .-^Ui.'r.-.ll .(5-6) cJ^Jdll ^ (jii^ ' (Jclidj (Luj^ liLj jiluJI ^"---^ 

Ajij-a_jAJl .fr^iLaJl ^ 120''C ^jaLuxJI siLall (jjajoiij 

aJjS t> ^j^jLall L-ialiull aJjS A^j-ini J till jxaJ jjll Ijj^j iPEEK t> ^laU. JaLajl 

. (2-6) J^l ^ jlLo L£ . Ja»:« PEEK j^^^ y» PEEK-WC ja^ oj 

AjjSdJ (Jia-all PEEK (jxi 0^>iaLlLa jJC. lIiI jlc. (J.-aS Ajnir.l jiJa^ (j^^ 

jliaaj .50nm t^l l^"'*-^! aSjII ajjIs AiiiS S^^jisj tLL^LiJI A:i.jSia 
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^ jlw CiUjis ^ PEEK A^iiUjl :(6-6) JjJaJI 



.ijc 

[°C] 


[%] 


^ Wa'> 

[°'c] 


4 Wa'< 

[°C] 


[D] 


^ jA 


349 


<50.1 


360 


161 


260 


J Ci-'-^ 


349 


<50.2 


359 


93 


244 


jliui Jjjjj ltlJIj 


350 


<50.0 


438 


196 


228 




349 


<50.1 


- 


158 


306 


(jjjjj J:iiia ^p!>lj-3'2'l 


349 


>50.1 


- 


225 


198 




302 


> 10.1 


301 


79 


214 




274 


> 10.3 


284 


51 


182 




349 


> 10.0 


389 


- 


264 




274 


>9.8 


280 


-1 


207 


jJtiij j^jjj-1 


302 


>25.2 


337 


71 


197 


±J ^ jjs ^ma (_5jlAi-N'N 


274 


>9.8 


298 


69 


198 




274 


> 10.2 


293 




218 


Jjjaa-1 


240 


> 10.0 


269 




158 




302 


>24.8 


305 


18 


249 


jjjj Jjija (_jjL£ j^jjj-4 


241 


>5.4 


305 


18 


249 


jjjj Jojja (_5jLjj _>^jjJ-4 


302 


>24.9 


305 


50 


182 




241 


> 10.1 


259 


27 


170 




349 


> 10.8 


384 


-50 


391 




302 


>50.6 


310 


189 


266 


(J jjjSj Jjl£ 1 111 


319 


>50.0 




214 


214 


jjjjj jjjj ^^j^ jjJj* (^lii-'4'4 
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4ij^)IaJ ^ijlLaj (i_uAaV JJ^ (_3^li3l ^Lall (^'^J:! .AjAaJI 4ijU ^1 JLutluiL 

Li^jJjaj_j/i J U^i^-aJI l):!'^ ^tA) ^-^^^ (Jjlill ^Lall (jU i_llaj\;_iL^ J_>^' 

57 ' 

^ (JLastluLiU ^ J " ^ (j* (_jJSi j t4jj JJJ^ AjI jj-^a^ "UaLoiAll PEEK A^iic-I 

•.CXii}j\ ^^ 

<SPEK) t>i^l (ui^ M)J • 

.(SPEEK) oiL^l (uiijS ^ Jii!)<^j^ • 

<SPEKK) oiL^l (uiijS ui\!^ Jii)c^j^ • 

<SPEEKK) uiL^l (oiij^ ui^ J^rj] M)J Ji • 

.(SPEEK-WC) J^l ijiiuiJl ((jjl^ JiJ Jijj) J ji^ • 

. 5^ (Nafion) jj^aLj <iU3ic. (_^) <^ j AiKj JjillLall AjJaikla Ajijijj 
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ij)]^^ ^IJj .jxajljJI Ajalui Ajjjjj^)jll Ajli^^jAll jjIjj 

^ 1 . ^ J . J AjL-a _j<all (jjjLiiajlj . ^jaluJI '^J.i ■^LlJjl ^ ^-^^-^ j^l 

^J^\ tlllj 4 J. nr. V I 

. 59 jjLsL^] ZrCHPOJCOjPCgH^SOjH) ^.j^u jll cjli^ ^c^h^J 
<^ 40-15 ^LiaU iQaLo^l PEEK-WC jU^^ UJ?^ ^ 

Ajjjic-Vl J .SO^C ^ aL^UII 4jnir.Vl aJU. ^ ^ 15 i^g^ ftLall 

• UJ:J^'-^ Ajnir.lj (jjlaj Ljjl-LajS^)^ 
(H3PMOi204(,) ^^_jx> jio. jill (J^J (H4SiWi204o) 4n^jllLaJI 

. 63,623^ 2d^yj| ^s^, ^ ^^^^ 
j^j PEEK-WC gj>i c> Ac jii^l AjjjLall (jjLoLoiJI cjli AjiitS?! 'oj 

<>^l SjIcV ^ILUJI CibjUaJI .3.5.6 

jjL^a* Ja^ J jaill ^JaL A^Jiiill /Ml aLUII AjjIa^UI dlLjUajll Jxxluu 

y # 
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^ <^ I n") .^Laill (jiaJ J ■ ^jl ^Laill sjLal ^JJJ La I^Aj A^jJ 230-200 

.(Reflow soldering) jLuiajVlj (>Ui]l (>juiIj Sjjj^I 

(Jjla-all ^ ^jAlllI Aiajli. (JdijJ (jl jl . ..^ 'iVl _i ^Laill AjLsC fljjl 

siLui J (Jjb<alill J j_jJj3_j^^I (Jjla-all (ja (JS ^ jl , „^ ".Vfl i ^LaJll ajlj^ A^jJ ^-ajlLa 

(jLa jl 230°C e'jjoij j J JLaaluil Ljajl (j^^ (j^ J 

(_>uLi3 .Lajjc.j (A)-<sj]) i_g^j^j (-^0 i^JiJ (ui^V' '*^Liajj) (_5J_jjj ((jjliiiall AiaLoi) 

(j^ CIiLoLlh^ tLllLljUajll ^ La jjoC (JaxHuiaII JLa^l ^ JAa^ (Ji^lill ^ CllLaL.ii.flll 

.10 urn ^^1 0.01 

jjj ( jjliiiall JjaLu) ^ _^ jli iPP (j>a Ajl (jjjj .lali 'jal^VI S^Lo: (jLli Lai 

liljjJLftll J jxj] jjll g-j^' jj ^L-ull dil J jjj (.ii^il) jjj ((jjiijjyi diVLisjj) 

V '(Jjjij PEEKj jy Jjia Jj^ijjjla ji/oM4 JJJ^ <^Wj 
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iilf!!Ua]) .4.5.6 

(JjUll jill J ^jjialVl PEEK jj.--^^-' (jixij 

jalj .ajjjSJI JL«iM,Li PEEK aJj jUjj ^jLoj 

aJL^ ^ ^j"^ ' ""' ^j^j ^>^^ ''J .4jj^)£^I JjJaal "^jjjLill 

A^jUiil ClUjUilj Cij^jjA .6.6 

(jiijj^yi j^"*^' u^^j '^jW-^' diLa^ilsLllj ij^SjjA] (7-6) (JjiaJI ^^yiy 

jA\ ^ J j]| ^jUill *L^Vl (8-6) Jj^l 



JU^I .7.6 

;_sji^ jLij lit .iiLl^ jLkkt ^ PEEK oc. ^Laa-Ull 2'-^ , J^. jLkkVl 
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Invibio Inc. 
Victrex 

Quadrant Engineering Plastic Products 

Ensinger Inc. 

Degussa AG 

PolyOne Corp. 

Solvay Advanced Polymers 

Solvay Advanced Polymers 

Gharda Chemicals Ltd. 

RTP Compounds 

LATI S.p.A. 



PEEK-OPTIMA® Granular 
VictrexOPEEK 
KetronCDPEEK 
Ensinger PEEK 
Vestakeep® 
Edgetek™-PK 
Avaspire™ 
Ketaspire^M 
GatoneTM 

"RTP Compounds 22XX 
Larpeek 



9...0 = X U* 



2^1 jA\ ^ Sj J jfl AjjU2]| f U«Sfl :(8-6) JjJaJI 



Dow 
Dow 

Asahi Glass Company 



Minnesota Mining and Manufacturing 
Co. (3M) 

DuPont 



Gharda Chemicals Ltd. 



DC®-704 
DC®-710 



49 



Flemion® 



Fluorinert® 

53,34 „ . 

Freon® 113 

GatoneT^"^ 
PEEK 
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jaI jA\ ^ »J J jl) ^jUiJl f U«Vl :(8-6) JjJaJ) 



W. L. Gore 

Advanced Energy Technology Inc. 

Monsanto Co. 

DuPont 

DuPont 

Arkema, Inc. 

Lenzing AG 

Argus Chemical Corp. 

Ciba Geigy 

Mobil Oil Corp. 

DuPont 

DuPont 

Solvay 

Sandoz AG 

Monsanto Co. 



34 



33, 



Gore-Select® 
<(ePTFE) iijj^^ PTFE 

Grafoil® 

33 . ,. SI . 

HB® -40 
Kevlar® 
Krytox® 
Kynar® 
Lenzing® P84 

5^ (i!-J)<^ i TDI-4'2-MDI- AjjA^l 

Mark 21 12 

Matrimid® 

Mobiltherm® (Series) 

Nafion® 1100 EW 

1 100 UJi^lj el-^ ijjil^ PTEE 

Nafion® 
2 ^j^Sfl iijliukil ;j>l-"PTEE 

Radel® R 

Sandostab® -P-EPQ 
jjLiiiu-4'4-( ci^a Jjjjj -iijj:i-(^lii-4'2) oy^ljjj 

Santowax® R 



49 
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2^1 jA\ ^ Sj Jjll ^jUill fU«Vl :(8-6) JjJaJI 



General Electric 



Raychem Corp. 



General Chemical Co.Corp. 



DuPont 



DuPont 



Monsanto Co. 
Monsanto Co. 

Solvay (Amoco). 

Union Carbide (Dow) 

Solvay 

General Electric 
General Electric 
BASF AG 

DuPont 



Siltem® STM 1500 

J4) iJji 
Stilan® 

Sulfan® B 

Teflon® AF 1600 

-2*2- JJ^JJ AjjljiLft jjc A^jijLft Cjl jjAil^ 

Teflon® AF 2400 
Therminol® 66 

49 

Therminol® 75 

Torlon® (Series) 

(•^ ■^^) i^jy 
Ucarsol® 

53 . 1 . 
Udel® Polysulfone 

Ultem® (Series) 

Ultem® 6050 

53 ^ 

Ultrapek® KR 4176 
- ^jjjjaj^^jj ^^jjiS^jjja j^lAi-'4'4 tiljiii<a jjaJjj 

Vespel® 
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jaI jA\ ^ »J J jl) ^jUiJl f U«Vl :(8-6) JjJaJ) 



Victrex PLC 
Victrex PLC 

Victrex Manufacturing Ltd. 



10 



Victrex® 38 IG 
Victrex® PEEK 450 

Victrex® PEK 



1 . J. E. Harris. Stabilized poly(aryl ether ketone) compositions. US Patent 5 063 265, 
assigned to Amoco Corporation (Chicago, IL), 5 November 199L 

2. R. M. Formato, R. F. Kovar, P. Osenar, N. Landrau, and L. S. Rubin. Composite solid 
polymer electrolyte membranes. US Patent 7 052 793, assigned to Foster-Miller, Inc. 
(Waltham, MA), 30 May 2006. 

3. R. J. Kumpf, D. A. Wicks, D. K. Nerger, H. Pielartzik, and R. Wehrmann. 

Poly(arylether)/liquid crystalline polyester block copolymers and a process for their 
production. US Patent 5 618 889, assigned to Bayer Corporation (Pittsburgh, PA), 8 
April 1997. 

4. J. B. Rose and P. A. Staniland. Thermoplastic aromatic polyetherketones. US Patent 4 
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diliijjKj 4(Jjjjii3) AijjlSj 4tiijjaluJI ^j'-^-*-- y (3i_>iii jAaJI (_5*jjj '-^JJ^ ^jjjalui 

tllljJjjK ^JLoj (Jjjjiill AjjjlS iJJi^j JaLuij ^^'^ liLj jiLoill 

jjj^><4j jjjaLLU-( (JjliajjjK-4)- (.5^ (Jjb-aaj '"'j^ .^jjalui-((JjiiajjjK-4)-(_>iiJj 

.^^ 1.7 bar 

(jj£lall ^iLail JI_^J . ^jlo ^J'^ 250-200 tji^ tlujAl) jj >tA-\ j (jj jjjjjjKll (j-a 
y .4 — 5 bar In* i ^ > ' \<\ SjjjJj-ull •iS^jJ^JiJ^^ Jjln^'ll (Jlxutluib (JcUiiSI 

(_5.ijJ k^llj jsLoi tjljJ^ JJJ^ (.5^^-^ ^'---'^ j) iiLj_jj]l s_jia-<i AiLkiaj 
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AikLill Jj^l J ^Uk^VI cjLuaj (Kircheldorf) <J^jjAAj£. 

' 2 ajo-> 'ALoAjoJI e^^/^l Aij^^laJjl (AjJuIsjII j^L 

^ ^( jaIJL ti^L S jaUI .1.2.7 

(_5^>iac. ■ '"'"'l (JcliiL L^jSj (j^-nJ pes till jj<tJ jj (j^ J J^-?-* tSlliA 

21 * 

.A£.^^jj;ia ^l^)laJ ■ '""'K'^l (j^xiJ 
6.1^ .(jjaijai-( ^m3J]^A)- ^ (Jtlidll ^ (jA ^JJJj c^Lall ^ Ujjjjjjjl IjSj^ UJ^ 

.dlUjjJ^EiU ' ■ "ll aJIc y^j Ijj"'^ " ^j-la-all jj AaIiuIa j) 4 j jAl^l 

(_>ujj-l'l jt 4(jLjjjj-( (Jiha (_jjluSjjaia-4)- (_>iyj-2'2 4j»^<^^\l 
.^jl!LLa-( Jjija (_jjaiS J jAiA -4)- (jjyj jl '(j^ Jij:}^-2-( J^iiia 

^ f 

CjUjJiSlyi \ j^'j CjUSaJl (^Ji^ Vt i.n.iill li^ .i^l£j3l 

.21 PES 

4Aiata-all AjJJjjii]! lIiI j ( (jjiLj JJjj (Jjjjilj) till JJAll '-^ll"'""' 

44jjC.^ja]| jjC. 2 . Ua-;. ".^11 AjJjjaJI [jl jjVI till j "^Ji^ J'^J^^ i<.jA\ JaVI jiuballj 
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7 

( (j jilui ) J J' '—■ ( dlU jj^)SJI Aij^)]a ^ . '-'1 U.^.'i^ \ ^'a. ^ ^ \.' ' J 

' "'^ .'^ J"J ^ ' J J ' " .'"^ J " L>° AjjLioiLa (Jc-lajJ 

BP ^_gA jjj^l AjjUdll Aj^>ia*JI dllj^j^l .(jjiLu Jjj] ^Ljj jlU 

diLjS^ Uil .A (J U-As^jj'^ J' uj^^ t5^^ (.s-^jj-^ (_^Lu-'4'4 jl 

(_jjLii-'4'4 jl <-3i^ (^'-^ JJJ^ ^5jLii-'4'4 uj*^ (Jij' 

(JSl (^jla cLiLjjjjS 1.0 0.5 (j-o t tl > >ij . jjilui Jjiia ^^l-ii jjjla 

.2L^iL. 15 Sl<J 210-300°C 

{j^^ ^ 1 111 1 111 (J^juij (Jcliilll (J ""'^ J Lii.^j .^LliJa a^Ujj (<jaiaj diV^^I UJ^^ 

.(jjsLu (J^jjs jjjii (_5jlii-'4'4 3iLia) 
^jxj lo\ .'^ A\ 4 ini'ill (_jic. (jjilui (Jjjjs jjj^ ^lju-'4'4 jjjIj -^-"^^ 

^iuU .ijc. J . jxaJ jjll 4 li nil II i^g\c ^^joiSj jAjA ^La ^ (Jcliiillj till j j ( jsLlu -( (Jj jl 
(^jaJI jjjjJl (jialiajl J JjLuJ i±J^ Alai) 5 (^^Jj Alall 0.5 t> 

4_liiil'ifl Aiujj AiLiaj ^li 4i_!jC.^><all jJAiSjjli (_^jaJI (jjjll (jlS lilj • J;?^ J^iS 

AjjC._)<al) A-ajall Aiiaiij (jl (j^-oJ jjjslui cJ^j^^ JJjls (_5jl-ii- 4'4 (j^ 

(J ; ^ aS\ V] t Aj-uuLlfl J aJoauij dll jxojI jJl jAiJaaJil dlLj Aij^>ia (jl ^ 
.(_5jla (j.i3" JauiSjjJjA AAl^jiaJ ^iij^j^a ^jJJ_^ Ujj '—'1^ '"'l-^"'''" (_J»-aaj iJllVl-^l 

^Lii ^ ^ ^liLjAl^l (^plju (J_A!^ LSJ^ O"^" <lc.liii (^jaJ t<aj_)iall ^ 
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^^AU . 100|XtIl (^'j^ '"'I "J '"7-^^ i^giojjlj (J^Ij^ 4jjL(i!)UI ^JJjluIj jjII 

^Ij^ (_j^L^j (Jj^ ^J-^ jjjlynqjjll sjIj-uS (_j]c. t^ya^ PAES jJ-<sj]jJ 

. ^"^PES cA juA lilli (> SST JJiLu 260°C 

ojj 1^ t (Jcliii ^jSjj . BP J tjjjaLu ^liia JJJ^ 

La AiLjaj .IQCC Sjj=^ ^ (NMP) Jin--N 

^ - • 26 . . . ^ ' ^ 

UOuJI >aL uMSjSii S .2.2.7 

' •■'•K'fl; aj^l JcliiJ JU^I ^tiiiil La liAj t^jjlajJl aSLsJU ^iaJJjJI JjI^I Ajlclij 
JjsLlu) ^ jj c^l 'U. ^1 .ijc. ia^ ^ 4 1 mil nil j-ajj S^}/4lJI jjjj^ Jjl LaJJ 

27 * * 
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jjjKl t_ajl£jllj sj,<ili]| Ait jj-oj] jjI) AjjL^I j-o 0^1 jll 4lllc.lij]| < "lo.'r.'XI jj^V 

•• ^ . 28 

j^^j (Jfclij c3j^ .(Jcliiill ^^-^^ " (2-7) (J^J^^ • ''■.'"'^J'-'* Jjjjaiui (J:}i!3 



O 



CI 




n 

>Li jaIui JauS jjjiS Lijl£j :(2-7) Jl^l 

(Jjjja jjj^ (_jjLij-'4'4 (j^ ~ jj» ■ ^ AiLjaj ^Jj .ciiljjalui (jj^^ jj_?^"4 jl 

^^■^ " (3-7) (JSjill (jJJJ . ^ 4 li nil nil (_ial£jllj a^yaUt AjLaaJ IgA^ JjJ tj?"^-^ UJ^^ 

^ jjV jsLJI Jjjj 6-^Ij-18 ^ ■ ^jaj .(4-7) Jl^ill _^ US 

t(_j]c.l [_5jLJI jxajjj-all Ajijij I^jS UJ^ ^-^"-^ a^)-aljll ^'j^j -^^^ U^J •120''C 

. l*^ ijl 4 1 ml I nil 

^ iiljj_^jjji3-2-[ (Jjj jaLa:( (Jji)2jjji2-4)]-5 (_paAaJ A£jp.ui.all a^),alj]l (j^ 

5. LSI '(j^J . (Jj.i.'iS_^ j^lj ' "° ^ J " PES J:}^ UJ^^"( i-fe^ (.r^J "4)- 

e^>xiij]l 4_jLiC. 'Ca\ . (Jjj-uSjj Ajjj^ 3Jljl AjLaC ' '"' t_ajl£j]lj s^jaLII ojjjaui 

gjjja ^jjaLai-( (Jjjja jjjla-4)- ^ tiLjjjj ^^^jjiSjjAia (_^ijj-5'2 ^j'-^"^ ^ A£j'"ini«ll 

(JjijiSjjj^ ^I jj ^ PES jj 1.4.^ 
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(Jjjjajjjla) 2-. jjjilu. JjLa ^Ui ^^jjAjA -'4- tiSliS :(4-7) Jl^l 



J cjI jjxijjuSj (^jSj^) (Telechelic) ^jsjiall jxijil ^j^jhj cjUkjJI 

(jx AjjSLkj A£jjiuui (jjiLu lIiI jjaJ ^LiJaj-al t5^>^ .AijaJjaJI ^^>ia .lie. iAjlcliij 
.Ajijia]! AjjLS JJjis Jjij PES J Aj2jia]| AjjLjj (_^jlu£jjAiA J-aj (jaluiAll PES 
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.(5-7) (J^i^l 2 (JjLjSjJI aju^ .(Jj.laj3) ^ j^j^l i^J^^' j'-^"^; AjsLJLj 

H03S 
S03H 

( tdjjjiLull (j^a^ tlWj^ JJJ^ -6)- lJ^JJ*^ - 3'3 



H03S 
o 



OH 



S03H 

29 jjj^ UjJajj i^ajWI 



^J^^ ^ iljj^lj ' '''1^'' 51^^ (jjslui-( (Jjjja (_jJluSj jAlA -4)- (_>uJJ 
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2u»^^\ ciUIaJI Cil j Ci\ jiaA jj .4.2.7 



(Jluji^l (Jj£jl:1£ (Jjjjj- C1jj3-4 ^^jS^).a3 cjjl£j3Lj o^)>Jj11j ( (jjjlui dll jJAjljJ 

J nt'uL ^jSkJI ilil jJAjl jjJI cjijaSI jal . jjsLi (Jjjja ^_^Lii jjjla -'4'4 j 
. (MALDI-TOF) t> Uj jnJi j j^Ul j>j o-Li^ ^1 



- JjjjS SjaL .5.2.7 

dll^ dlljxajljj (_5^3XJ l^li (liU^ (^^C sj^/lc. .l^Jjalj jl (JC'I^lIII (.Ic-j ^ W^Ol ' . '* • 
(Jtliiill Ja jj^ jLii^l (J I jj 't5^ L^j' jl jSkul jl AjJaikia AjJjj^ uUj' 

. 3 ^ lluiiLlrt I jLilil 

.Lujou '^j^jia ojaalj Ajiij^ sjlj^ diL^jAj (Jclalll f'l^^aj ^ I jl Cli j.laJI ^^^i J^J^^ 
^ (jjjjJI Aljjla (_j4^ (JLa*iuil ^Ijpsl lSJ^ (JSLuLall si* (_j]c. ( _ AV'W 

AijjlSj ^jAillI AijjK (JLa*iuil ciAol lSj^ ^'j?'] ^^i^j J J-^i^^' JJ^ *.L<l)Lj 

3 1 
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Q^ai^Ji Jclidj ( jjjaU uJ^) iJj^J ( Ui^) ijji '^^Ji^J^ Ji*^^ 

(jlflLo JJjis (.5^-^ -^J^ ^^>^^ ' " J " ^ Ajilj-uSjJj£]l <il]aj]l AjjLlj 

^ *** 32***** *** 

.16-20''C 3i>JI a^jJ 

Sjl^)^ A^jJ (jJ^ i(_5^L^jll iJ^-SjjVI '^J-^ ^^J^ ' U:}^^^ c?*^JJ-^ 

^aiiuJl .6.2.7 

^ ^Lall l^iall SjUJ AjS i_l jC. jaII ^ liSlil .^Lall AA jl£ PES Cjl jJAil jj 
.^Ul 2Li3S?l SjLjji AiUiill JjI jiall iQaUlj .A^Vl tljUlSL 4iLl«ll Ujlinkill 

(Jill j ijiil jxajl jJI 3jslui cjLill (Jancaf) jLijl:i.j (Kucera) l^>*3jjS f_yaj3ilu>\ 

- " 34 

(jjjjim AjaLJI Jtlij Jaiiill JxUJl AiiaaJI ^ •'-^JJC. J -SH j -OH j 
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j\ ClijaLjj 4LluaL-ull CjUSjx : Ajli3jji£ jjj J^l jc. .2 

(jjj^jj^ll Aiij^jl ^l^j tJjjjaluJl AijjlS : (Jcliiill (J^ljc. .3 

j| ^_jJj s^^jjjLxall 4jaluill jl i<— SLil£jJI (JjS (Jill jxajj AjaLui (jj 

^ PES 4jaLi (jLoJ A^jJ Jbjjl ^ Cjljj^jJl Aj jA jaJI 

^Lajj (J-aaLiuiJ ( ^jjjtijj) ^ j|J-b-PAES jj-o Ajjsljtjll A^jfluLall CllljJAil jJl AjaluJ 

^l>JI .7.2.7 

(Jjjjajj) ^ jj (j^ Aiiota-a (_).salj^ Clll j ^1 ji<s^ jjc. PES 2^^_>* ' . j"' O^-":! 

( (j jsLu JJjj) (_5.1_^ (>a J^^J ( (j (Jj'J^J.O J^^J^ (.5^ AialuLiill 

AiViSa^\j liSljj (1,^ ^^^J A-ojlsx CLll JIa-o ( ( (jjalui) jj tUlj J 

Aj£jjl£^ 

(jJa^)aJJ (jl (jj^ IjIjSj jLiJlj A^j^iljll Ja£yLiJI i'^ (jx AjljLall ^lijill -J"-"' (jS-oJ 
<JlLiljj£l JaUaAJ PES ^ j-aJ ^jliall Ajjli ( (jjiluj) ^ Lh\ jaaA jJ ^Ijjl (j^-oJ 

39 ^ ^ 
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AaL^I J ajL^I '"'I'-j'^l 4^jlLa ■'"'j^ Sj-v , ^11 CjIjuJL&III J A^fLlI ^ J 

Alilui) ^J^Ji^ <2Ljaj j«-o PAES JIaAjA JjUll (_jlc. iajjuJax L-lHl ■ ^"'J V 

ji i; 1 .-I'll 4iaij ^1 ^ (illjj ( 360''C (j& Jjj3 6jl '-^^J-^ (.5^ ( ujb'J^^^ 

. 280-290''C { jlibiil <^ 

PES 6- .8.2.7 

' ( J4ji^ d^J) is^Ji Ji^Ji • 

i ( (jjsLa JpJ jii (jjljjl ) JJ dll jxajl jj • 

(<lJ%S jJrfjjriJ "^Ij^J^ .1.8.2.7 

Aijli A;i^>iac Cjlj^jj ^^ (PTK) ( jjlj^ jJjjjJ^ lH^J) ijj^ '^^Ji^ji cj] 

^ 350°C Ajiij^ jl^j-<aj| <jaaj jjjj ^-4^ sjl^)aJ] 4_<ijlLa]| 

jjjjil (_5ja i_illa lilLiA J .\35°C Ajtii^ (^j^L^j (Jj^ ^j-^ 

.^ijjJaJl CjUliill CjVLa-a J^l' 
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^ljj-''4'4 J iSj^ tj-"-^ AjaLu (J*^ i^jla (jc PTK dil jj^jj ^Ijjj 

.,11 jj'^"' jl jI^^I |Jj£^ ^^Injll '^-^J : I . ^ <j| 

' ^ (Jp^tj (jj^A^I ^jIaII ^ 4Aiulk ^ ^Cllljj£la UJ^ "^^ 'Wt!^ 

OAjI) <^J^ "^Ij^-r^Jj^ .2.8.2.7 

(Jjjja jIIa (_^Lii-'4'4 ^ ^ ^.j^^ ^jik-aj (jjiiaj_)jj jli* (_5jlii-'4'4 

QA i^j^iaC J) 1 nr. cfS Jl' ni JJ "jl^ (jjSijJ tj'^*^ ■ ■' {j^^lclij ^ (^^jsiui 

Ajj^ I J "'■ ^'■-■'■^ " J^jlfj l!^^*^ j") in « jJAj]^ ijj ■ ^1 ^ja.J c^jjxx (Ji-^-a 

(j_jliaj_)jj jjj^ (_^Lij-'4'4 J (j'^*^ Aialuij ' j ■ -ijJ ■ ^ " ^ja*^ NMP 

^ Jl ujjjua jj (^j^ jal . 46,45,43 2 00°C ;_£l^Li S 4jLc. ^s J=^J 
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(Qja^ jjilu. C)^j\)(^ji '^Ijf-rjijJ .3.8.2.7 

((6-7) (J^Jijill 1^ ^ ' ^ j''^^ ^ial ^ sjj^Ia CIiIa^jJ 1^°' ^ J (j^^ ^pll t^JIniall 

.147°C ^Ij- T; <^Uj 



44 



-S-S-SjU-S ( L)J*^J^1) '^^Ji^Ji :(6-7) Jl^l 



^luijjjJI 3luAu>JI CijiLji j-» ( Jj^i)^jj (III jJAiJjj .4.8.2.7 

Ij;'! Mill II (jjslui (J-aaJ (PA) (AiJ)(_^j|J dll jxtjljj i_4jyo j (^J^ jSl 

(_5j-uS jjj^-3)) - (_>ujj-'4'4 (_>uLuit (_ylc. PA till jjAiSjj jill si* (_>aluJ^ • '^'^ ^3"'/'j^^ 
'^^j-a <_yic jl '(7-7) (J^jill jiajl cjjjaLu Jjija-(( Jjjjjj -p)( ,_gjjiSjl)a 

{jxal ' " J -* <j1iui£ jjj^I Ai^lajll ^ '■-"'^ ^ " '""■K-itt^i s^).aLll 

.1 jb liAjll laj) jjll tllli PA tllljAll jj bjlja. IjljSiuil 



HOOC 



LJjii" Jii}a-((tk5>^ -p)(t^jlja^^^jS-3))-o*H-'4'4 :(7-7) js^ 
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<_i^l Aim PES a j^jj .5.8.2.7 



tjLoj :illaa .>-iT.,.ai jjjlill PES JjVl 2tia.><Jl -ABj ix<u]l 

^_^ljj-5'3 J — clili (jjalui J jn^ — jUj jJjA -'4- JJjis (_^Lij-5'3 ^1 — 

. JiJ) ij^oju^. HBr ^ Jjjjsll S j 
-'4-jjjia c^L"-5'3 S>«1j slii! aBUII SiUl j'jSill j^iaii 

'LiaiaJI till jjx j'^^ jiAljoij .Hj] Ajii-aj (Jjjjajjjia -5'4'3) lWJ^ 

(jiiLuil (_jic ABj Ja-aill (jA jj-ajj_j-a i—Lu^aj Ljajl (JJ^ .(jjollj 8400 J 3400 (jJJ 

di^)^ . ( Jjjjaluj (jjiiiia-m)-'4'4 (—iS^jaI (_sSI£j3Lj 

• FeClj t>o 0 jia^ ^J-a^ J^J^ CLilcLui 3 120°C -lie. ^jj^jjjj^l 



OH 




(laJLjjjJfl -4)-4)-4)-6-(Jil>a<^jjAjA-4)-a*H-4'2 :(8-7) Ji>a 
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.9.2.7 

diUlij JL^I j& LoS >^ U. .JH'-' l-sAlc -J- ^"'^^ '"'^j'""' (J.«iT.li.iij 

.SJajLall S'w J_ja SjuiVl jiitil PES— 1 (_pLLaJ^I JLj]) jjUiaJ j tAjk jJI 

^jSjj 4jjj]a]| al^j .liLLj^VI (jiaA^ *^>^ liSljj ^ ^ j"' " La lc_jj PES ^Ji^y) 13^''. 

• ' . '"'^^ JjSjxajljJ 

jLa lA^A nl'^ jjAiAjjjll dil Jx^t'iiiil (jx Jjl (Barton) uj^J^ 

.(J mil in flit (Jclioll IjjAj^ ' '» ^^ j ' ^ ■ "■ - sjlj^ dlL^j^ ^Jt 1^111 .Ijc jjSil j .(Jj^H 

'Lolil]! (j-o AjaUtia lIl^Ic-Uj jjc Jjjo^SjjjSJI J^J>J i—ilajiill PAES ^lilaA^I (j^-oJ 
jjj tly^jO tS^J^ Ji'^J^ 4 (JjjluSjJ AiLjajj ^^jAlil Aj^jjJaC CllljSj<a CLLilcliiiJ 
j<aj Jl (JiuiSjJjSlI JAJ (JjJ^ LSJ?^ ■^J •(j'jJ^JJ'^ <^Wj J ( tl) 

(_j^j^ 2 \1 . ^U.'i ^ L!:)jj:P -^JJ^ (Jl rti'iinU ^Ajliuil J<oj) AljjKll 

- j- (Jdaij Jc. J . — - •< J . tdlaLuiSjjJjA j^l Clllj luj (jjij-2- (jJJJJJJ (_gjaiSj!-N 

eiA diaj (jjjilijil] Aj-ajLaiall SjaIJI (_5jaj V .^jxjJujIIj (jjjjjjoJI jaxuIjj AiUialj 

iJa^ (9-7) JLill ^jjjj JjJ^Vlj ijin^l 



sjLui^ dlLllgjll ^jlaiij PAES (j-0 l5j'^>^ aL<aJ CllljxajljJ Jc Jjj-<aaJI (jS-oJ 

.djjjVI (j^ J jjijcLui sA« 370°C Ajtiiij^ sjlj^ 
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o^\j^\ .3.7 

^ JnT'liiij PES 0-« <■ ^ sjtia-all AjjLjjjsl) (j^l jaJI (_>ia*J (3-7) JjAaJI j^yJJ 




JiyuS jjjSJI ^ ^1 PES j^Ail jj :(9-7) JtiiJI 

A^Jj^l O^ljiJI .1.3.7 

I jlAj-<alj t^jtiij^^ (jja-luiSjl (JjVJ ( (jjaLo:) ^ dll jj^_jJ 

57 '» - • ' 

(j^^j . Aj^)laxll UlxJI ^ g^'J.'^ ' 1^1^ t?^^ '^^ ^jAj^ (.5^ (uj^^) 
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j^l Jkill l^jUj Cjj^^ 

58 

jjc iPES t>4 ' '''^-^1 JJ^^ c?^ jjaLoJI j-oj (jj^ lS-^^. 'lSj'^p^' lI^^^' 



^PES j^ji u-lji. :(3-7) JjJaJI 










ASTM D792 


gcm"^ 


1.29 




ASTM D570 


% 


0.37 




ASTM D570 


% 


1.1 




ASTM D638 


GPa 


2.3 




ASTM D638 


MPa 


69.6 


jLl^VI .lie AuJI <A jlla 


ASTM D638 


% 


7.2 




ASTM D638 


% 


120-60 


jU^jVI .lie lOjil) 4jLLla:l 


ASTM D790 


GPa 


2.4 




ASTM D790 


MPa 


91.0 




ASTM D256 


Jm"' 


690 


^ ^^jJoaII -^.j j:^^ - S' ^ 


ASTM D 1822 


kJm-' 


400 




ASTM El 356 


"C 


220 


j^^^L^^l Jj^jll "^^J-^ 


ASTMD150 




3.44 


(60 Hz) ^Uj^l J>ll cjjli 


ASTM D542 




1.672 




ISO 4589 


% 


38 






"C 


390-360 





.Slovay t> RADELOR R-5000 i ( d?ij3) J " 

3.18 nun 
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58 



( (Jjiiui jjjj ) jJAiSjjl <| JjaJI Jlaa2) j> Aj«ujj2) jul^l :(4-7) JjJa-ll 





•*i • tt 


b a 




b a 




b 




b 




b a 




b a 


jjjj JaijS 


b 


jjjj JojjS cJ:Ah* 



( (jjiLu jjjj (jjlii)a-4'l jjjj A Jjjjs (j^) Lff^J^ 



A^iUajSlI o-aljaJI .2.3.7 

t ll'f';^ Ixij lilljj C^UxJ^I ^1 ^1 ^ (Jlll^jJ ^jsiuJI dllj^LajljJ 

(jjJii (JjIa^ JJ^^ 1 t I jjaJjjII (jlS Ijj La J 4AJ (_)ia^)aj]l 

^ JJ^^ lJ:3.>^' (jia^^^)*jlS 1*1^ 6-4^ Ajajlia (jjiLuJI (JjjLujI ^^^C till j^LajJ jJI ^>^-^ 

iUdel® 30ppm J*^ jjKll t> cjUjl^j eOT ^ j^^l jSLoJI 

30ppm Jj^jj AiJI 5 ujj^l ^'-^ ( ^. iS^ OJ^ 

A^jbj^iil a^\ji^\ .3.3.7 

lililoJ J .(3-7) (Jj.laJI ^)Iaj| 4si^ AjjIjj^ L^Ij^ PAES CIiIjjaJjj J^-laJ 
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ciliuks .4.7 

siA (5-7) Jj^l .3iualall 4jnir.Vl jA IjUiijl UJiSl ^1 j^j 

( (:jj4luijjjj)j^jj JImlLuiI Jji^ :(5-7) JjJaJl 



^laJII (jc 4 I hU"iiii!>ll Ajaj^l iJliljjA&iil 



Ai-aliJI .1.4.7 

^pSt 4^ jj Aj^ju'mio UjaJj t^jnir-Vt (Mulder) j-a i—ltiS (jIjjt'i.iiJ 

. (Sanui) cjjjl^j (Rikukawa) IjlSjlij ^1 



1^ 



^pM ^ jiJI ^u»ifti .1.1.4.7 

Ji^l jliji c(PPESK) ( Cjj^ ujai" U-Aj j*^^) (^-^ t> ^ Ji^' 

.68,67 _305°c JMt <^l^J Jj=^ sjj^ '(10-7) 

jSjxil) CjjjjSl) (jia^ ia^ (JiLaj!)U 3Jjl3 .1 jlia^ IjljSLiil CLAjIaA jA\ 
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.867kgm"^h"' ejja ^^1^1 <.U1 Uajfij d2000 (JjiJii tjA!iLt)<^j^ 

70 



HO3S 




<xji^V| AjsLiIxa (JLutluiU liU^j «.Ljul!I ^^^Jc ^^^l (_^ir 4j '""^l 
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JjjljJ_^l£jjx-2 J NVP Jj^jj PES sUiiJ AljuoiiiJI Jji ^uJiVU ^LJUlJI 't^;^ 

Jljjjl lUIc AiLial y . '^'^ Ail jala sjU j cUuJl Ajj jij Aljj lAiaiLoJI JlSijl J^lc Aji*^ 
Ajjxa jj^^l A 1 1 111 1 nil (J jj^lajV A£. jUx Jallj .^ic ^t^l (J^ 1 nj A 1 ml mil 

.^xUiiadll A^J^ All nil nil Jlsljl (JaIc j liU^ 2 U 

j-jJI Ajjaj (Dip technique) (jiuiaijll AjjiL Jj.i«jll *lja.l ^ 

^ aSLLII (jiaikia mVn JjS * (J <^*'m l Jli»aj 4(Immersion technique) 

nm JLa^l 

Jj^l Aiijla ^t^'-' . jjS! jjjSj (jiiiaijll AjjSj A^U. ^ ^LiiJI ^Ji ^^1 ^^a-uiiJI 

jIAuijVI AjJai^Afi aJ.1x^ Ajmr.l ' ^ jl JjLoi ^jJu^ (JLutHuilj aI^x^I ^i.jUi-i^l i 

(Jl ajtlia:lj jjj laiillj (J J.l«jll jil . dll aLjiall V j ji-o 1 cLuulj t^^g lijj_)j]l 

.1 jLaJl^l (Jal J 'Ajj jij Ajmr.l (J^jjIjjVI-J (^aJaliHj Ic jilo (J_jjljj|jJjl£ji«-2 

j*-^ ^''^ ' Ajja.jula s jLui^ Aj -'^^"'"^I ■ '-~ _^l {jJJ Ajj^L ^Jnjoill (Jj.^ 

. Ln-o (jl Aj-N mqiill (jj3 Ajul'^Vi ^ajaJajllj t(Electrophoresis) ^Lj^l 
(jiiA^ (Poly electrolyte) ajjJj^I diljioJjjll Jj^l ^Ij^V i"iloT-inil 

.AA 4iL!>Vl 4 (MA) 4jijjSlliJI 

.ALaLajja J:li^-N J '(HEMA) id^lijSllLa JAll jjJja-2 J 

.frLal] jjSI ^^Lloj Ajajjjll AjjLu ^Utx A^IjiaII i«J AjA»-all Ajjuic-VI ^_jiaj-u ;_JAJJ 
AjjlLa ■ ^''^1 (jx (Jal ^1 AjxjJa Aj_^jJaC. SiLa AjijSj AAG J MA J ^laxJadll (jiaiij 
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AjjjJaxil jIj^I iJax> jIAulJ^ 4j1ul.<JI jIj^L jl.lLujVI JrJAull ^'--"■•-J .^Ui^l JJC. ^LjitJIj 
(JjlLa^ J [jJJ JJJ^l f"'^^ .' "^-sistj-aJI (JiiaSl jjli t^JiLox <j-ul j .<JXJjia3l 

jAlal (J:!jSI-2 (J riot J <NVP ^-»Jir IVl (j<a 1 (gjir. (J_jj-aaJI igj^ ^gjJl t^lij ^^A 4(jjLij^)JI 

. '^'^ tjjillj jLS 50 -PES ^ AAj 44}jjaU ubjjj-1- JAj— 2- 
.AAG J HEMA (.Ltil JjJI Sjj^I j^* ^ "^-^ j ' ji^l 

^>.il uilJ^I .2.1.4.7 

^jjSJJ PPESK (>a Ai-jLall tjljlVI dllj j3^^' ^^J^' AjJic-l jjjjaaj ij ^ 

' JJjj (Jj^iiaII il^ J JjSJc. (jjLjjVI (JLa*Jja:l -isl J . i—lla J - i_aL^ JJ^^ i_y^^ 

NMP (Jflt'iiiil (jj^ ^ V djliLiaJ .-i; (jjJjS JA^ J/nollj 4(JjSj1c. ijAii^^\ 

. (J^ Mill ''j'^ '"■■'] 

jjjI j (J^pljxall ^1 J^-^' ^^J^ i_s^ 12000 (Jj-^aJ Ajjlijjl cAillja 

.^Ut'iniJ CjI jxcJjJl (11-7) J^l L«^i .^^(MTBE) JiSjj- cjji- JALa 
. JjjliiJl J (jJii jjjjjVI c> MTBE "uV MTBE j J jjliiJI oj 

OjjjiJI .3.1.4.7 



4 J Mir. I jj' •— ^"'^ LijxtJjj Ij-j^l- l-J^^ PPESK (J-aaiuiJ (jl 

ujj^' u'-^ L)j • UJ- 

.800°C J\j^^Jj^ii^A^j^ 



^ aUI ^ 43.0 t^lj^ jA ^rjlUI PPESK ^ uJjil jl^ 'uj -^^uj^j^l 
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JilLj 27.5 J 213.8 j 278.5 ^1 N2\02 j N^\ CO^j N^VH^ cjljUJI jjS/ 



o _ 




o 




O 



SPES 

81 ( Lljii" >il ) i^JiJ i^D^Ji :(ll-7) c3i^ 



jjfljil l^Aj^ici .4.1.4.7 

tjijaj 4jk. cXjI 1959 (Grubb) s-ijc jl£ 

83 66 * ^ 

t^JUA (jSlj .(jaL^ PTFE 4^ J tNafion® ^ijSjll Ij^ aIU ^g^JSill ^LiiJI siL. 
(^^jja^l Ia J jSloil 1 jlij S^?. Jjl-iJ ^aiLui^l PAES jj 

LglLa jlLo ji^J '^-^^-^ j^l l^Jj^ aj\j^ CA^j^ ^lijjlj t liii^^^l J 

85 26 - 

(Jill j ^jalioiAll PPESK (j-o Clll jJAi] jJI jjjJaaj tj^-oJ • ' J^J'^ "^^ 

86 •* ** ** * 
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. ^"^ (Jiiaat AjSjjl£j<<i 4(JjLiaal jljiiijil lilli t^JJJ (jt 

^ ^-^^ j A-Ljic-Vl o^A . U:J-<^' t-iA?^ ^^^i^^tll t^^' cJ 

AjcLjII jj2>.jjlLi]l PPESK AjJitI .MgCljj ^^ua^VI o^jjj 

■ijc- 0.072Scm~' IAj^ Ajiijjx Alijjj^ AjL-aj^ H3 PO^ jjLjjall ^"---'^ ; AjUiuillj 
ejlj^ dlL^jJ .ijc Cllljjjj^jjlt (J-^ljJ AajjiC.\ ^ (JL(utLjLiU l^-ajjjj La t^Aj 4l50°C 

j^UaJI Jjj-IIiaIL JjSjJI L^iU. .5.1.4.7 

JaLajl aJjia (jaLouJl PPESK Q-a Ajnir-VI j| ^ tluji .islj 

92 s. .... 

.1^ ^-j^^^-^l ^L&IaVI ' .'.'■■'.'J j"^ '"'^'j;^'^! ^ 4 lull 'la i^g^ (diUjj 

Ll)U. ^ O^Ar-lioll .4 jnir.bU 4inili J j| jJ) jkjj ^1 dia^l iliU jj (>a Jj.l*JI 

ix^J CH3OH+H2O ^ C02+6H^+6e- 
(1-7) Jn^l |02+6H^+6e- ^ SH^O 

ii^^ J^liG CH3OH+1O, _^ C0,+ 2H,0 



(Brutto) 
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diUjaj^jjll (Jc-lijj lilLiAj iJaj^-all diUjjj^jjll (J-^W^ s-Lic. ^>jc CliUjjj^)jll (Jajj 

jiJl tjjj Cjl3:)Uil JUal^Li PPESK ^Jc Ajj'i^ ^11 AjjitVl *bL ^llill ^jLaJ 
jjbj !illaa liA j>i 3jnir.SU sAii^ j1 jJjiaJ s^Aa Cj\S%tl\ ei^ . (.r^'j 

jaLaili .AjjJaa J-oj j' Jjisil sjLuiS (JjiIjjII Aju^ij «.La]l lidgAuil 

(JjUj Ajtjji XiC 4jj jjj^jjl AjL^jaII 'U^lj fLoll liDl^ijil (Ja»-o (_>saajj Jji^' j 

(JL^jj (^-ijj lSJ^^ "SS^^ C>*J ^ ^ ;^ " ^jaiui '^-^jJ Ait 4<jjlsj<a (_^JjLjj 

s ^ ^ 

jjlajj ^jaluLall a£ ji ni rtll PPESK Cj| jAaj] jj ^j<a Ajnir-Vl (j^l (^jlSl ^ 
(jS<aJj .(_^ ^.aJjtjj iAaj|_)Iaj L_U^I Jaj^)jijj tt^ljoAall jxajljjll l_JjSjJJ 

{_><al j^l ^1 lS'^^ Aill^ '"'^JT- jljij^ i^l^ 4jnir.l '^■^^ 

PAES jjj jjj^l J a4*>1I pes cj| JJ . ^jJI 

4jjUj (PEEK) ioj^ J4 PPESK ^ 

tSj^ icJLJA\ PAES t> a£ >iuJI djl -^^PEEK 
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^ 20 (Jj-aj 4j3j<4il (jaLjiAll jj^ lSS"^ " Lijai. 

3 ik. jxiiilj Jjxiall liA ^onij .^^3 jjliiS) ^laSjl Jiv^ 3 uinll si—A 

AllaJI cilSjjkill .2.4.7 

Jj^l j> CIjI jj-oj] jjII j PAES\ Jill Jj^l (> a£ jjAaII '^I Jr^^ J^l 

' "'^ °J. ^"'^^ ^ JJ^^I |_l.ftTjli..Ll LuAlc- Ajja:Luil AIloAI dllj <ULuixi -j'g-"'^! "S^^ uj 
.ya.-.ll ^jL .^UuVIj -j"-"'^^ j ^Li.<u£]I (-Loll J^-^-^ '.."'''"'^^ J ■ '— °J cAuiinll 

j^jjc.| ojlj^ ^j-^ ■ ""'^1 (_^lall e-La]! jli-JJ »i inirll A^lai-a (.j^ S^Lall ,J^^-ii 

M) i^j^ Cy''^ f^^\ 2LLitS?t .Aijaj sla HOT 

.(jjjjjkiall Ajjjla ) (^^i j^j PES J (alojI 

Am jlLa AjjI^jaJI J i_ya\ jaJI PES ^1 

CfLoi] AAjlS Aj.uir. V I jl (jjS (j-a^ ^uiiLi.ii'V I (_3jL«il (j^J ^j'^ J "J*^^^ jlj-aU o jIIaxs 
IjlaJa ^.i«J PES (J:!-^ .AjjLalt laLui jVI ^lalill IgjJajJ qj^ l)_>=»^ '-'^ 

(_3iallal JLk.j'^lj .AjjJ^I SjSsI jjll lillj j tAjjAoj] jA\ aIuAjoiII (j-ajJa l^JjJ 

^^^Ic «.LiJI ^1 (JaaII ^^Jj ^ fj^^j (Ajijla j]| Aj^^xujI ^Jt[j AaLiAAll 

^ ^ ^* ^ ^ . . 29 - ^ f 

PES 'I Ji^JJ L>* A 1 1 111 '\n 1^ ijjs\j^ jSJ (^JJ^I (>» AjaLoLojJC. (_5 
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AliuJI cjUjji2l >l .1.2.4.7 

4 I'uiioll 1 JJM^I "I 3 lijoJI (Plaques) tjli^Vl CjLa-ljJ ^jm 

^Ilulll ^iLuall ^'"j dll JAajIjjII ^ ■ «■ 1^ ^! .^J .PES ^1 jjl ^ 

ACjILo I'^^X (JLaJtlLulj (jliuiVl (_jJc l^'j'^'"' (^J^ ^tJ^J •^_>^^ (jl-i"Vl 

^--^ ■ Iajjc J (J^^ui&j c^LiuiVl (jJ^Uu 

^liiijl I _ (iUj J («.Lall ^ (J^yLaJVI sAlAiuij (l^IlxJ^laJ ^'''^■■"'^l dll jxajjjjll 

^ Aj^jjuij (jliuil *.ilLo (jjajLibo ^pj Ale 4jl tjjj U->^ (JLaaiuiU illSjt] Ssl 

diljSxxj AiuiSjl (Jl ot'iinlj Lijl-?^ ji^^iall PES AisLu (ji-tj 

l^)iaj .liLjjiLajjjlS {jrirt->j idujAll AiuiS jl (j-a (TEP) tlllikjijall (JAlj 

J^Uj^i! jjc. AjjxaJ jj Cjlilx-a ljLi2>.l fj'^^ J Cjj jAll llu£jl lUlj 

.TEP |*-a CjjjAll ,1jni<; J Cjlj4«-a J flTUiL AjaLA] Ajlclij Ljjikj LJuaij 4tIjVUJI 

jJjK ^ljLi-2'1 jt i^jjllLLaJI .iJjjK i^ji (JllUjia ^ AjjJjjJ) (Jcliij »l_>?'j 
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f I L jJjaa2t .2.2.4.7 



JLuLkaJ (PVP) ( jjiJ jj:JJ-2- JjiA-N) ^ j^j PES (> jlii^l ^ 

PVP jjaJ jj Ljja jjjSj J .ij^jjiJi ^.^jhnll ^^Ic Uijjj j 

. ^jjajiLoliio: V (.j^ JajJjJaxJI jj^pjllj j^ltJJ 65.li£ll jLiiil LS^>^ 

cjljjjjJSjjjll Ciljk. .3.2.4.7 

Ajjjjll f_yuJ^\ i^yatLi kiU^ 1^ LoJ dlUaJJ^I (J-'^"' ^1 4jnm^l 4 iininiW 

(Watson-Crick) iiLj£-(j_j>jjlj ^jj (j^VI ^j'jjj '^j <— a-i^iuiill L^jjj^l (j^fl->llj 

jLhj La^iic . (jikuC. jA - jLia^jl (HoOgSteCn) ^nmr.jA ^ jj ^jxi (_>uj-uVl ^jljjJ jl 
(jl (j^<«J (4 1 nil mil Au^ J ^'-""^ j) RNA (JLui^ (JLajtiuiLj AujjIS jjj Al! jJ 

.Ajnil iilVl AjUjlLoII ^13^) (J '-" ^' ^CjoU ^^Ajl t (J 11^1 n A dllAijjjKjjj J,^xlLa (J^>^ 

CjUKj j 44^1*^1 DNA Aj^^ RNA ajHj1« jAj (mRNA) RNA 

Sj^jiaJI DNA AjUjlalL AAiUa^ 
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(JiLa '(jjj Aj^^^l ^jjk-a djj^jJjj: A-ljlil]l aIx^jLoiV^ AA^^)-<i]l ^ ■ '^"^ 

(jiiLaa.S?l Jiljll RNA J ^jjjjll CiLu^t mRNA JLuj-»ll ^k-jJI «iA ^ Jtliij 
.mRNA JLj jJI ^Jtilaj Jl'jiJI jjj jjJI ^''1 — ' <A^ jj^l tAi-i'Vi J ^InxVl 

Ajjijlia DNA aIijIlu RNA jl jj^ jJ (_ajxJJ (jl 4^Lj-uj]l AjIaC J^il^Jjo:! ' .'^^"'J 

^1 ^.3:}^ ^tiia JaLujI 1^ (junj jxajjll AjIIjlIa ^^'^ ^-^ >^ 

(AjaLJaj '"'^'/'jj.' 1 'il •'.„-. ^^ti (j:fjjj^l ^cj^ ^ jl 

.dlljL^li ^^'fliin^ RNA jl jx&il jJ l^ialijjl Ajxjllall AjltlLall 

RNA dlU-alij ^mlll -j^" # _j*iiJ CllVlaJI '^^^ (.P^ ' ■ '-ji t*lLiA 

(jjjjjj ^1 Igia^jp lillij ^loja i^Aadla]! mRNA A^jLttj JaJjp 4jj_j<all (Ji.|j 3 ni^ln 
(CllLluia^l J ^ I n'lll (JxljaJ CJ""^'^ dllj^^^l ^^y^ '^JJ^)i^ -J^'"' (jl (_$^ l.lS<^j ^ °.' ^ J 

.CllUulilU ^-0^ jl «- .^^J 

cll|j.lxILa JL<uUjuiI (j^^ L_lluJI 1.1^ .AjjjjII (_paj.a^i] Aj.u:L.aVI (_ajUajII t ilqjl 
. (jial^Vl tj<o ^-"il J ' 'J^.' ^^ajll 4 1 11^1 ir rtll <^l^ jJSjjjll 

(AljLuSjaLai- jpjl) jl ( jjjl jJJ- jijl) i_^JJ (j-o ^Jjj (_paLita.l (JjSjjij (jS-aJ lillil 

^>uaJ) Ci\AjAl\ cilluki .3.4.7 

4j(s'iall sj'jliJI PAES ^bk^l (12-7) J^l -^j^l cjU^JI 

.(jiicLui aA« 270''C ■ijC' j^il ^^-'^j iSj^ ' ""^ ' ^ ' 
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i^JSm\j cIjjI^)^ Ij) jaLoiIj te.1 j,aaJI CliaJ Ajuji^] <aiai« ^ 1 . •— a-;, 'i Ijjj,^ 

1 ■ "-^'-i- ' - 1 . ^1 . -I ajLaJl tiUloj .Liaikla (Birefringence) LuLiil IjLu^jl j 4 jLu^VI 
si jla-a i jhiij lillij tlSSOnm j 1300nm jjj cjVL^VI cA^j^ Jljlal ^ <i _jjjail 
jL^Vl 2^ .0.37dBcm"^ t> Jal 1550nm ^ jUioiVl £^Li^ .jjlall ^^jJI 
jii^ jji^l ^LljSII »iA 4 0.0025 - 0.0021 JUxll a£ >UI cj| jA-Jjjli ^^liiVI 

dlL^ All] '-'loj'^"' ^ 4 Ut'iinalt Sjjli^ill (J^lujI)^ dil jx<u] jj ^ liilj 

105,104 5- 

^jll (_Pc. Ijj^ IjUuC.1 J^-I^ jAj .ajj£l«ll AjjjjaJI tlll^ jll L-lUaSluiV 

-4)-L>^-l'l J iij^ ( LH-^JJ^jj:!jjJJ^ ^^l:i^)-'4'4 J '(jjJJ^ Jjjj2 

i jpjj Jjjji JjjJ-4-jjji2 ^_jcUj-6'50'2- Jjjj2-l-JAjj-( Jjjjj 

' cjj VV'.'JJ.'J j.j JJJ^* C5_>^' Clll lilLiAj .(13 — 7) (JSjill 



•* 108 

^juj Lm tl.57 1.50 Cyi JW-*^' jUji^VI Jjx^^' • J^J^ 

(Jjijall oj^j ^ ''^'''J i^jAuljjjll Jjj^jla ^Jajo:! (JclijII .^^'^Ai^jiJI 

dll jj^jjII jLui^l ^'^^"'^^ (j^^ '— J:}^>^.>^W Aj^liull (J!^x.a ^ ' ■ '-~ ' 
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^Lj-6^5^3^2-di^.l- O^-l^l :(13-7) JL^I 



^JAo^t cjIiiAaIII <-ujU| jI JA .5.7 

jilj . 1 1 111 1 111 A^juillj ^L^jll QA iKii^xA ajaj^^I ijiiIa]A«j1I Cy^ '■^^-i^^^-i^j^l J 

Ia^^aj ^j^ljikJ ^1^1 ^\<\\\ .s^ 5 , ^\\ ClllAlA&jll ^j'' ^"'^ ^lj<a CLiI^jI 

' '-^ 'f 

(JLajiiuilj 



A^jUiil cjUjUilj OJ'^J^'il .6.7 

siUjoiVl (7-7) Jj^l ujjjj .^j^>^l cjLi:^^]! J oj/j^all (6-7) Jj^l jIj 
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Solvay Advanced Polymers 


RADbl® 


PolyOne Corp. 


rLageteK"™ 


Westlake Plastics Co. 


w estiaKe rrLo 


Ovation Polymers Inc. 


U 1 lJ\r or DUUjU \jr 


LNP Engineering Plastics Inc 


Thermocomp® 


Sumitomo Chemical America, Inc. 


Sumiploy® 


Sumitomo Chemical America, Inc. 


Sumikaexcel® 


RTP Co. 


RTP Compounds ESD 


CoorsTek 


CoorsTek Neat PES 


Gharda Chemicals Ltd. 


Gafone™ 


Solvay Advanced Polymers 


Udel® 


Solvay Advanced Polymers 


Mindel® 


Solvay Advanced Polymers 


Epispire 



.1.1 

jjjjiil SjU^Ij JH\ .8.7 

PES J^V' -^'jJ tALatluil L^y* L>* J^Xa-all Jjla-all 

dboi jl to jj^ jl ^JjiaC dllSla. (jx AjjLa S^iau^ dlUla. Jjc 

^jIjj 1 . ^j. ^.j. J ' 't^^ -^J^J^ i-ila1^\\ s^>a1j (Jclioj a ^-^ , 
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. ^ ^ (j^-" ^1 PES JJJ'^ a jlcl J 



2^1 jaJI ^ »J JjJI A^jUill fL4«Vl :(7-7) JjJaJl 



Asahi Chemical Industry 



Mitsubishi Chemical Industries Ltd. 



Nova Chemicals S.A. (Arco Chemical 
Co.) 

Asahi Glass Company 



W. L. Gore 

General Electric 
Bayer AG 
Mobay 
DuPont 

ASTOM Corp. (Tokuyama Soda Co.) 
Rohm & Haas 

Solvay Solexis (Ausimont USA, Inc.) 

Solvay 

Solvay 



Aciplex ® 
Diaion ® (Series) 

DYLARK ® 

Flemion ® 

Gore-Select ® 
"(ePTFE) tiiL«Lui.»j ^ PTFE f Uic. 



66 



Lexan ™ 
Makrolon ® 



39 



(CjUjJjS) 

Merlon ® 
(iliUjjjS) ^Jj^ 
Nafion ® 
97.93,66 ^s^i ,-, u^.u-,i pxpE 

Neosepta ® 

Paraloid ® 

39 ' ' ' 

Polymist ® (Series) 
Radel ® A 

41,4 , 



41 , 



41,4 



(uj^ ^]) Jj^ 

Radel ® R 
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jaI jJl ^^ »J JjJI A^jUill fL4«Vl :(7-7) JjJaJl 




Solvay 



Udel® Polysulfone 
Ultem® (Series) 



100,39,4 



General Electric 
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8 



t*bVl aJUJI cjljxaJjjll PEN cjljx<sjljj (Idemitsu) jy-'^^l 

'USjjlSjx f_yat\ J^J iAjiSLI^ jl^jy<ajl «Tl Ujl^)^ Aj-lllall co^)iiL<i]| ' "°' 

liA ^ t3li4 .^(1-8) J^l ^t^l AjijSI PEN ji^j^ >LaJ 

ol "iL., ^1 jjjl^jia ^j^l jt'iiiiI iS^)^ ^ J ^3;''^ aLjiIu ^-^-i^J Aj.miJJ^I aLjiIuiII 

. ^ cjLjjjVI 1^1 ji. J PEN jj 

Ci\jlAjljAl\ .1.8 

cjljxaJjj aJU ^ (3-8) J (2-8) cP^h (1-8) Jj^l o=»Mj 

(J^uLLiU (jj^ ^ (Ajj^LsjI 4 \ nl\ I II \) Aij^ jll A^llil (Jill J^jj (J^Utluii .PEN 
.Ajj^Lajjjjll 4 lulling ijjj^ -<.^'\\ <illa j& sAi^ jll Cj| 

C-N 



(Oi^ujLj^jO^j. :(l-8) Ji^l 
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(tiiJ" M C)^J) (^Ji CjljAajj^l :(l-8) JjlaJl 














^ ^UiJl ^ Jill 




^Liill ^ jill 


^^ljj-6'5'3'2-(^jija-4 


8 - 


















Jjjjiu 




(jjlljai jjjjiSjjjjA ^L£-7'2 




A (Jj iji'i inj 






7 


LJsV-T^ v 'J" t^""" J ^/ Cry? " 


7 














jUjj[4.4] jjJfMil jLi^-6'l-( Jjjja jj^ -4) (^lj!i-6'l c5-« 






^UiiJI J- Jill 


jUjjjjjjla (_^lAuj-333dtld-( Jjjja (_^-ui^jjiiA-4)-{jjiu-2'2 


g 

4 lull Hill lJSja 





^iaJS^I iSiJljjli cMjA .1.1.8 



326 




F F 

Jjjjjjjjjjjjia (^^j -6'5'3*2- j^pjoiSjjja -4 



(Ji>" JJi! l«^jO</^Ji^ ^ <^ JdJ^' Ci\jjaijljA :(2-8) Ji*i2l 




HO OH 

ijjlljalj j^^jjJja j^Lii -7*2 JJjj^ -( JtJjjs -4)- -9'9 



HO 




CFg 
C 



CF 




OH 



jljjjjjjjla (^l^-3t3t3tltltl-( Jjjjfl j^jjiSjjJja -4)- ,jiijj-2'2 

o. 




Ojjj-7'2- l)^j^-[4.4] jjjj^I jljJ-6'l-( tfes i^^jj-^ -3) ^ljS-6'1 

(Jjjij jijj (laLjO^jj ^ i^Jj^ :(3-8) 



JjjSjjjLjjjlS ^U5-6'2 .1.1.1.8 

-^jJjLjlM AiuiSjl (JLaaluiU j»jjj_j^Vlj SAuiSVIj <J:!J^^J j^JJJ^ (_^ljLi-6'2 

(Jcliii]! jli! (_>jiLoJ (j-aj j*-a 4 360°C i^gJI Jdiiill sjlj^ ^J-^ .^Mjia-a jjAlll_j^ 

dlliuxij ^^)jataJI CljIjJial] AjIjI ajLa ^' jAj .Ajjlj 7.5 [_j^^J^ jia-ull ^ 
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JjjjjjjLjjjIfl ^Uj-6'2 .2.1.1.8 



12 ^ 

. 225°C ^ ts^^*^ 't?-?^ -^Jj^ UiJ^jJwjjj^ ^Lii-6'2 

jjjjjjjla (_jjL£-6'2 Jj*j f»j .(Jclila]l jjc. JjjlijjjjjjjK (_jjL£-6'2j tjjjjjjjjj 

'Sf^^ dlljOjl (J rtt"!! «\J .AjL^]j '"'l-^""'"'"^! '^^^ (Jc-lLoIl ^.IxJJ (^lJJj 

Jjjjjjjjjjjila (^^j JjjjjjjLjjjls .3.1.1.8 

(JjLu (Jdiiil Sjjls (_J<olc (Jl rti'ii iiLj (Jjj3jj jjjjjjK ^ ■ "I J^Jjf" jj^JJJ^ 

16 

' 162°C Ia j.ia 3Jaaj Jic. Jjjjjj jjjjjjla • Jjj^ ls^ '— '^-^ 

^ I 111 fl-s (jW^ 4jaaj (j-a J (191"C) ciiJ^J,)^^ (j^^ Ajakj (jx J:^^ (J^l 

^ - . ^ ^ 17 
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^jjii^) liLSj^ .2.1.8 

(1-8) Jj-l?JI e-iji jll X^jlaxl\ ^^jjSjjJj^I CliUSj^ pUla^l j] 

j^Lii-m eAuiSL Jji}"jjjjjJI jM-^=^j '(Jj^i*^' sAluSL (HQ) (jjjjSjjjj^l j' >-i-\\ 

(ly^^ cJ>y^^ (Jjj-^raJI .CllJ^)J^l ^ (J^jjjail 

Jiii<^jjJjA-4)-<>LU-9'9 .1.2.1.8 

^ (Jjjjall (JcIslL IjjI-^ ^jjjjla-( (Jjjja ^^jaiSjjAiA-4)- (_>ajj-9'9 

j! ^jj^jjAl^l JjjjK (J<a«iuiJj . <jLiiaj A (J^jjjilujJI ^lj]ajt<al i_Jjluitj 4^jiijjla-9 
' ^' (Jclij I " lillj jiLo: (jljJ^ ^"--■'^ jl liJjj jJJ jJjlS JJ^ -3 ^"■-"'^ 

20 o 

21 •* 

^ . (jiil^^ Ajiu ajjjJjbU ^LpLj frlijll i^g^^ Ji^J^J^ tjj ' (j^^J 

^ Ijuj^ jJjjla-( Jjija (_^jaiSjjAlA-4)- (J^-9'9 jia^ CS^J^' 

2*-^ L>* ^''"^^ *JJ^ lS.J^ tAjj\!i31 4l^^)<al) '"^JJ^ Ajuj (Jjj4j_p^Vl 

. Jjjbjjj jjjl\jJjlj3 

^USiLjjjjiuJI cjUk >» .2.2.1.8 

L> UJ:i-^-7'2- (jljjj[4.4] jjjf'j I jljj-6'l-( Jjjja (_j^jjAiA-4) t_jjli-6'l j' ^'■j 
(jx 4_^l I 111 I 111 t J jjjs jIlsI -p J tjl-j_jj[4.4] jjjjjluLluSjI (_jjlju-6'l 

Jakkx (4-8) J^l Oiii -^^4!^ (^Lu ijllyA_jx^J-4 (j ^x^t j Jjjjajii«t-p Jtliij 



329 



i^Wj J'jjjl ^ j'^ Jjj^jj^jjj^ ^5jlju-6'2j jjjj-7'2- tjLjjj[4.4] jjj^iil jLjJ 

.^^254T U 

'PEN AiLiaj .Ijfuij Ajtsij^ (_j^L^j (Jlaiijt Sjtj^ ciiL^j,ij (.^^ jIjSLoiIj 

* 23 t & - 



COOH 



N2N— OH 



HOOC 



■HoO 



O. 




OH 



jjjj«|JLj-64-( Jjjjj (^jjJjA-4)4^Uj-6'1 £^Uk^l :(4-8) Jiiii) 
^^6Ji-i-7'2-(:)^j^[4.4] 



^jiiri'i^lj S j^>^\ .2.8 

PEN ^1 j^->J JJ ji"^ lS j=s '(PEK) (oiij^ jy) 4^J^ '^1 J^-tJ^ <^ L-^ 



330 



Jj>il .1.2.8 

26 s s s 

Ailla J ojjjjJallj iJasj (jl (Jjjajll ^llaJ V t (_)iual ^ - (Jaj^ 

S^jaL (JailU '^J^ -^J •^)^' l5JJ^ ^-"^^ liJU* Ijsl tAjjjlS 

^ cJ^JJk" 4-'^^ (JjjOJj^jj <.s-^_AJ^ (_5jLli-6'2 (JLaaHuilj (_)iiial^)S- (Jjj^ 

. (5-8) J^l ^LmJI a£ JLLJ) Cjl jxa jjjJI 

^jaisjoiii jj>ii .2.2.8 

t ^^^jjiSj jjj^) ' ^ i^J^j^.^^ ^ ^Cjy^jj^a^^ J lH^^^ <,^-^j 

'GL-aJ jjijAuitj jjII tllLj jJ jS (Jxaiuu .(_J<aLi 190-160°C sjlj^ CjL^jJ .iic. 
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(Jj-a 6 3^1£j3I eJj^^^l (Jjjjjll L^-^J^ .^^Liaax ^jjj^j jl AiajI (JAlq 




Jjjjijj^ (^^jjS (^L" -6*2 



o 



CK 





"CI 



"O O 





o o 

^lijISj^liio [2.2]( (Jjjjjj (,f^jj^"p) L>^" Ijl 



27 



ii^iiaJI Clil j^-ji^jVl .1.2.2.8 

(jj^ 4(_SLjl£j (Jcliij Ajlc-lidll ojjjAuJI (jj^ LaAic. (j^J .Ajlclij sjjjAoj ^ 
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f * ° J 28 •* * t ^ * ^ 

La .^^Sl^ PEN JJ- jijl J JJ'^Vl lilli LaJ t^jikJI ( Jijj (JjjT) JJ t^t JJx jijl j! ^jx 
' _ 'j '' •(J<al-^ Jauij ^ S^}.aLll (JcUii i ' >1 nt^ j 

t^-ajJa jl*J ' I ja^ ^ . jlj jjll Clllj^jj^ ^ clWj^ J^' J (NMP) tjiJ'^ JJ^^"2- (JAi«-N 

^ JnT-i.in ^1 1 g I ^ djLj j£-all ^Is li^Aj . ^jii. OU-L^a^ <iua;l jj cNMP ^^ 

^jjuioAll cj| jiwIjjJI .2.2.2.8 

j^gC^'Lij jl 4(Jjj^jj_^jjjK j^^joiLai. (Jl ot'li iiU (J:Jj3j 'SSj^J ''^J^J^ 4j.ilLaj 

.A (J _jjj3 ' cg-^ J lSJ^^ '~r^^ ^ till jjaJ jA\ 

ciiL£jJI .ijaj .jxaJjJI ^1 (jjilui Ailiij Jajj il t (Chain extender) a1 u Ii..JI 
(IjjLj] jjUu. iiiUjjjS JjjVI jlij (> ^ "^l Jr^J^I .3.2.2.8 

(jj^jLu jill ^ lilil^jija (jjmlU ^_gJai-a]l jjJjjl jjLijaJI jjjj jj^ J*^J^ Cy cJj^^ " (J'-^ 
*jl_^ o^),4lJI .(_J.aLi (jjajLUjill (Jcliiill .(_piLuil 

j1 siA . 30.29 jj^i (Jix-4j Jclioll ^jSjj Jaja^l Sjja. AjkjJ i_yaa-Ji 



333 



oaiji^l .3.8 
A^lul^ji^l ^ijiJi .1.3.8 

djl jj<4j3jj ^ioj .PEN CAjidiAji J '■— ;^ jaJI (2-8) (JjAaJl 

i^'^^ ^'j^; ^jijii CllV.i«-a (jt .ajtlA^ ^j'j^J ^ j^j'^^J" ' ' ^ ' ■^t PEN 



[%] 


[kp cm~^ ] 


^1 

[kp cm"^ ] 


[kp cm~" ] 




60 


32 000 


1 320 


1400 


^''1:1 = (R):(DCBN) 


50 


31 000 


1 300 


1 350 


^''1:1=(R):(DCBN) 


50 


32 000 


1 320 


1450 


^''l:l = (R):(DFBN) 


20 


30 000 


900 


950 


^ (PPh) +^1:1 = (R):(DCBN) 


7 


28 500 


1030 




^°1:1 = (S):(DCBN) 



Jjjijj3LjjjSS^lii-6'2 (DCBN) 
Jjjijjjijjjjla (^l£-6'2 (DFBN) 
I— ai Ajik<aj Jjjjj cfeiS-p (PPh) 
■Cii^JjjiJ (R) 

.tjjjj-7'2- (j^ jj[4.4] jjiu«ljljj-6'l-( Jiiia jj^-4) j^lii-6'1 (S) 

.MNP ^ ^>1^ ^ 
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A^jljaJI a^\jLl\ .2.3.8 

.PEN jj J^l 0=' J^l (3-8) Jj^l L«jj 



(Jj>" M oikJ)Li^Ji ^^J^Ji ^Jj^' 0^1 ^1 :(3-8) Jj^M* 





4 Iiq\ 




jjlll 












rc] 


rc] 


rc] 


[dig-'] 




484 


340 


148 


0.91 


^1:1 = (R):(DCBN) 


481 


345 


146 


0.86 


''1:1 = (R):(DCBN) 


486 


345 


148 


1.01 


^1:1 = (R):(DFBN) 


475 


343 


144 


0.45 


^(PPh) + l:l=(R):(DCBN) 






267 




^*^1:1 = (S):(DCBN) 



JjjijjjLjjjlS j^L£-6'2 (DCBN) 
Jjjijjjijjjjla ;^US-6'2 (DFBN) 
SIuAuj i—aa jM "CiL-aj (J jjj2 Jjjjj -p (PPh) 
t>-JJ j:JJ (R) 

jjjj-7'2- (j^ jj[4.4] jL;J-6'l-( Jjiia jjJja-4) j^lu-6'1 (S) 



MNP cs^ 



A^^l .3.3.8 

djUjUl (jiaju (J^iaJVI .JjjjSjjjK-p !5lla JDUj*^! PEN lSj^ 

djli L-alii A - j jLoj . J!5LajVI ' ■ (^JjISjII pen " tlilinJaj 

J jAiA -4)- (_>iijj -2 '2 (j-o 4j ' "1 ' ■ ^1 tjj^ c!i\j-aa . jji^l '^j-^ CjI jx<i_jjj.xill 
(Jjjijjjjjjjjla j^Ljj-6'5'3'2- ^^jai£jiia-4 J ^^Ijjai-343t34ltl4l -( Jjija 
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CiLLJaj .4.8 

ij^^ (tjl^l ^Ifui .^jAjjtia^l l^AajlLaj (Ajjlj^l 1^1^ jlLs ' 

clll«.^^Uallj (jjljjlall ^^Llx^ '"'^'J.'^""'^* Cjil^ua (JxjoiJ .^slj^j Ai^j^ i -il ■y-i".., 

* •* 31*** 

SI>aJI liUJjl J\ .1.4.8 

I jj HI .Alall ^ 60j AjJI ^ 5 (jJJ i-sUVI 

^ i_jc.j^l JiiilLi PEN ^jjJJ (ji Alall 60 i_aUVl ^laS i-iijjLH 

360-340''C (1^1 t>*]| sjja. jjSj J Jjai -Vj^l cA£.\J 

. (JjISj tij^j AiiS^ ^jjj L>*j ^j'j^j 
CiUli j!^! .2.4.8 

<jjjla ciiLijjl J i-jLJI jl (PPS) (tjjliliall AiaLu)^ i_iLilt CiLa^j^l (J-axjjoij 

' '» ; jLiJj*i/lj eii.1 (_5Jkj 4<xij^ ^^i^l*^ *J^>^ '■-'^J-^ ts^ ("ll ui'i^^ll ajlA (J-a*j 

.Ajtiii^ 8 jl^ja. ^ (JSLuia (jj-^ (J^util jW*^^ W^J"^ dlLajui^jAJI 

S jlja. ^1 J 4 280- 270° C JUJI PES cjlj^^ jj jl^l 5Ja^ ^ 

I - J ^ .tj^W ^ ^ jj]| lill^ . 200^0 I j.nli..i<i VL<itJ1uiI AJLastlujI IA-Ijc. (j^-oJ 

(jjjj (j^j .Ajtijjxill SjljaJI CjLa-jJ CjlLnJaJ ^_gk JL«luiVI AjjxaJjjll 
(Jj_jia3l (JLaaiuiVl (j^j y_>*J ^i<<i2 CllLajjjjli j1_j<ii (Ji«J PEN jxajljjj AJah-iJI PPS 
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^1 ju SjaJb^l MxAil .3.4.8 

jjjj IjjA^j ttlilliuil ciijj^ ^jl/'j'yi A^jiiuj-all till jJAjljJlj 

PPS « jlfi^l cjUliljll ^tiau Ij^l ji. i.Mnn lillij tPPSj (PEEK) 

tSUil ;jrL«:i^VI AijSl JiSI J SSO^C S J cjU PEEK J 

jjikij (j^Al jl .L-UAa V (JLaxiuiU ' ' " ■^■'"'11 l_Lluij3 ^ 4(_^jJaj1jj3) 

1 'tl'u.-i! 'q\ 2 . Ua-;. I ajlj^ tllL^jJ ^ iSJ^ *^ ^ji. (j^Al .<i!)LiJI 

(Jlll^ (^jjI^L > Jt-"'^ " * " JJ' "-^"'l iJ!!)l.&j!yU dil jx<u] jj 1 1;"'"' ^; AauiU^ PEN 

. IQCC (,5^1 ej ja. 4j?.jJ ^ (Jil^ Luis NMP . oal ji. 

J jjjLojjJI dllljjS] 4_tajjl J AjjJaL^ ■^"'"^ ^; PPS JUutluil .lie. Ajl j ^ 
5JUJ1 ^ SjUJI ji^ iAjlUJI ojlj^l dlL^j^ Alalia AlauiaUi-o ojLa 

liU^ '2 j'"j^l ''« "II e!^Lall ^jc '"^'^^ s^l^l lSJ^ Ajj^^l 

. ^j'l. ^^'ill ;,tii| Jl^'ill 

CjUjjjjJI JjU Aj^I .4.4.8 



Cljljj3j^)ji3 5Ii-a _j<all 2''»l"'"ll AjjI jaJI jjjl^l ^jk (Jjjjjll (J'-^-^j L^-^ji 

Clll,^AiLLa till jxajljJI (jL-aiill (Jjjjjll • AjjIajSl 1 ^ . ^1 . ^^'i "I (j^Ujj 

tSUj ^1 AiUial .^jjLoiJl J i'^jA j| iLLicI ^J (HPA) SjjUJI (j^l^Vl 
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clili PEN Au%r.\ (jja^ ljS-<s-a (jj^ (jl ' , 't'j Ajl lillji] jljaluiVI j' 

35*- 

. ^ '■^'■^ I 4^^^^ ' " ^ '' (Jxxjj 4jtia_^ Aj.^_^Lji Ajuoi 

(j^ lilujalui ^'—"^ J^jj cJ:JJ^ i-jjUaj dlli tJ^jiiS (uJ Vl.. JJ. JJ_?^ 

j^Iaj-o) ^ . ^ j jsLo Jjjja JJJ^ ^^Lii-'4'4- iljlijilui ^Lii-'3'3j '(Jjj>" jji? 

HPA ojjUlaII (_)^L<ta.Vl dllj-lxia jI jj' "— (jS-oJ 

J^l t> Jjk-<J1 ^jiaj (SPAENK) oaLoiJl Jjjij tjAlijI) 

4jaUla^ 44jSjJ1 i jJI ^> ^ ju,-ifl\l e.Lj*J) 4jali*j jjj^ . Hj PWjj 

HPA cjLu^ 'jl ^1 ^ jJiilV' 

^ ^^j^ ^ (jl (liU^ AiL^j I ^"'j' -'^ -^^-^j^ ' _ AjIIc- aIj jj 

jLijjl ^ tilj'uiiflll jjaJ ^La.jll JlidjVI 3jkjj jbji .(^pj jjAj^I jI jSloiVI 

AJLa. 336''C 233°C Cy^ ttdujiLJI (_paA^ j^j 

L^jt jSIj .^.v.o^\1 J^I AiU 260''C J\ 230^6- J '^.j^^ij^l ^ 

. ijiiljjaLu -6- tly^^jsj 
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CjL^jaU ^lli-'3'3 Sj4i]Ij S j (SPPENK) 

— LuSjjAiA -4)-4 J tj — (.s — jLij-6'2 J — jjSjjijjjjla — jlju-'4'4- 



4jLajJI \J .Nafion®117 (jjij ^UjlLi 4tjjjjjVlja-(2H)l-( J^jja 

(jalkjiA]) jxojjjAlU Aauij ^ tSPPEKN A^jiuLall till jJaJjjII jj<o ^ . U \1 J^j^U 

t> '80°C ^ 10"^Scm-^ ^Ij^ ^ 4 0.35 t> Jc\ cA^^ JP- 
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Nafion®117 _S Aial jJI lillj t> Ajjjs 



^jUai) cjU!!Uil J Oj-^'jj-*^' -5.8 

.^Ijxll ^ ejjl j3l ^jUjII ^.L^joiVl (4-8) Jj.i?JI 
2^1 >4J1 ^ »J JjJI AijUllS fL4«Vl :(4-8) JjJaJ) 



Dow 

Mitsubishi Chemical Industries Ltd. 
Dow 

DuPont Japan 

Idemitsu 

Solvay 

PhiUps Petroleum Company 
Toray Industries, Inc. 
Solvay 



DER ® 332 

29 

j4 

Diaion ® (Series) 

Dowex ® (Series) 

Lynite ® 
i2(oJiV'^Vt3j;) 

PEN™ 
Radel ® A 

(ojiL. jy) ^^J^ 

Ryton ® (Series) 

8 

(jjiL. oAjjs) 

Toreca '^''^ 

Udel® Polysulfone 



28,2 



((jjiLi A (J_5i!a (jajj) (^jy 
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2^1 jJl ^^ »J JjJI A^jUill fL4«Vl :(4-8) JjJaJl 











General Electric 


Ultem® (Series) 






General Electric 


Ultem® 6050 




((2)j<litij.ij 


BASF AG 


Ultrapek® 






Victrex PLC 


Victrex® 38 IG 






Victrex PLC 


Victrex® PEEK (Series) 




^^'^(o-ws jy ) 


Victrex PLC 


Victrex® PES (Series) 




2* (ojaL.Jijl Jjjl) ^JiJ^ 



duHs .6.8 

j^i iiilli (_jic. S .^jjLall tiiLuiajtlall ^ jAj ti-sUJl .ikJI ^IaIai . (dichlobeiiil) 
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9 



LSJ^ ttlllilaJI SjjLiia CLlljJAlljJ ^ (PT) ( Jj jljJJ-4'2' 1) "-^^ JJ-a^jijJ (jj 

1 ' ' ' . ^ 

Clll jxojIjjII jjbJaaa] (Jcliii (jjl^jJa jj_jJaJ jj.lia j 

ClIjAAjjj^il .1.9 

(Jj jLjj5-4'2'l 4-1^^ y .4 till jxajjj<all (1-9) (Jj.laJI (j-aiJj 

^Ja^j^ jA j .120°C ji (; I .-III 5JaSj jj ti Iti inll jik^Vi JjLxi 

UK II 'JjjLjJi-s jl 4jjjLijj-4'2'l-Hl jl tJjjLjjjjjj Ljajl 

(JjjLij5-4'2'l (Jflir'uiij .(jj^ jj^yj tliljj i—y^ CLilj Jl .^1 'nil aIuiIaui Ail^ ^1 (jjjLjj^JI 

iAjSjI jjAl^l JjI jJH j iAjj^Ali-all jl j^l j iAjjLiAlSlI AjcI j j3l J j^l ^Ukj^^l ^ 
JjjLljJ-3'2'1 J JjjLiJJ-4'2'1 (jJjSjAll jj-o ^ .4jjUaJ^I AjJ_jiia3l CLlLaJilall J 

.lie. jljj^l 3Ja4j ji tAJ (jjl V t_iL^ Jjjljjp-4'2'1- JAj^ (_jjLjj-5'3 ^jj 
jjl/nmVI ^ JjjLjjj-4'2'1 cSc^laij Jjjljjj-4'2'1- jji ^'."i (jS-oj .144°C 

.(1-9) ^ela^ jA LaS (Tautomeric forms) oja. jjj 
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NHo 

A. 



N 

JjjL,ji-4'2'l JjjUji-4'2'1- 

CHg 

H3C \ \ 



H CH=CH2 




N 
1 

H 



6jJ-iJ^ i^l-S^j i^ji^ Ci\jjMjljA :(l-9) 



JjJWj^I i^lj^i^jjj-i =(1-9) Jj-iaJ) 

JjjLijj-4'2'1 
JjjLijj -4'2' 1 - jii^l -3 
JjjLijj-4'2'1- Jjia-l 



5ja\^\l 4iLiaVI (JJ^>ia tjC' 4<S,iilui^l L)jjWjP-3'2'l '"'^ .'^J" (jJjSj (j^-oJ 
jjJaJl Jaj UuS ^jjSjjj R— I (_5 jjJaC. AiJjj ^jjlmj-u'V I ^ - 'j ■ iijl 

1^ jJAli jjj ^ jC.^ '-^jV AjakJI SiLjaVI '^^1 ti t5^ * 

ai* (iljlui (Jj^ 3XaLuj AxuljJ ^>ju4j i_SJ^ JSIj .(jjliiluiVl '"'^ '^j-* jaj 4((JjSj1c. (jjlAll) 
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^jL-aiilj .2.9 
jjJIjJja ^Uj ClUk ^ JjjiUI ^Uj Cilk jA ^li^lclii .1.2.9 



iu^l A^ijoiSjoIll ^IJVI .2.2.9 

4j^j]ac. JjIIa ' "'^ .'^ J" ^ Lljj^JJ-4'2'l-( cJjjj^ (.y^^J ) Clll jJxjjj^ 

j5 JJjV ' . CLL^lcliiill .^Jajjiio ^^)iaC Jjjij ' " .'^ J " Ajajuila 

.cj ^jij Ajtiij^ sjlj^ diL^jj ^jk t^jAuitj jJI 

-4)- (_>uJJ JdiiL JjjljJjjJ-4'2'l-( lJAjS J jAlA ) (_plju ^i^likjL^I (JJ^ 

250°C ja. ^ oAjjVl JjjjKjjAjA ^ jjjljAjA-4'2'l-( Jjjja ^^^^JJAJ* 

JjjljAl^l tjjijjja -((Jjiia (_jj>jiSjji}A -4)- (JJIAJ -4'ljl 3'1 (Jdiiij jl t a jl (; I 

.^1 iKi .-iVI liA (2-9) cKjjJI (jJJJ .Sjlg-i-all ^ (jjlijVI JjjjlSjjAlA (j^ Ui^' J-° 

'^Af^l «jIc-Ij (Jj jljjJ-4'2' 1-( (J:lil3 jAlA ) ^Ijj Clll jj^jjj^ "SJ^ iSJ^J 

AJJIjlII AjIuII iJlilajiall J till jjUall ^ J j/i ^u^iU. CjUjul jS dll jxaJ jA] Jjiij 

. ^ Ajjjj3Slyi till jj^jaall UjUj^ 
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^ JjJIj>'-4'2'1 - ( Jjii t^jjAjA ) c^US cjljxajj^. :(2-9) Ji^l 



I ^ 

'NH— N=C— C— C=N— NH— C-R— C- 
NH, (1) (!!) 



MAwP 

N N N N 

(JJJ^>-4'2'l-o-*l) t^J^e^^t :(3-9) 



(JjJW5-4'2'l-a-Jj) (^J^ .3.2.9 

J J j\j jp 4ja ijjl jiaj] jjl (j^ ■ "°' ^ jA ( (J J -4'2'1 - (_>aJJ ) J^J (jj 
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(jjJJ .((jjjl jALalxuSjl (jAuil)^jjJ dlljJAlljjl ^.L*]! (_3^^""'.' ^ Jf^ cJjJJ^J^^ 

.6 JJJ^I eiA (3-9) J^l 

<LIS jjt ^1 i jki cjl jJl aiA Jj£^ JjVmiflll t> -u^j . 350°C t> 

. 320 - 240°C lUU. jli ^ l^iji^ J aS^\ ^li^l J L jjiJl 

(JjJ>^>-4'2'l-jAii-l) ^jj ^Ijiaaijj .4.2.9 

jljiikjilj jiLalJ jjjS cJ:?^ ^l&ijj 44l«Lui jjc. (Jj jLij3-4'2'l - (Jjid-1 till jxtJ jj y 

L_liall J Ajic-Vl ^liua CjVU-a Lgjlinkj Jaca-l Lo IjlAj jiLall .liJa Jlr. 

(HEM A) CLl^ j£ljx<s ci^jj j j JjA -2 A£ jHui* dil jj-<sj] (J^jtloi: J . ^ Aj£,a^ 

.UjLj ajLl^ (AIBN) JjJ" jjjj jJjJj! lKHjJ-'2'2 J_>?.jj (DMF) 



(1) JjJWi-4'2'1- ti}L^-l j#->S>« ^li3 uu-j :(2-9) JjJaJI 
^^'^ DMF ^ (2) ^jlL» ^ >i<» 2-» 



2.40 0.09 cOjjStiLo JAjj (^jjiiA -2 

1.48 0.62 iijXjSli}.^ 

1.77 0.23 Cx±iJ.^ iiiijjijjjii 

2.42 0.25 cjXjStiL. lWjjjjjjIs ^U-5'5'4'4'3'3'2'2 
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. JjjljjJ-4'2'1- l]:}!}^-! (j/i S^lj 

JjjLijj-4'2'1 (> uijuiull CjI jJAiijjll .5.2.9 

<LIS lUI ja. Ij^'i^i^j (Dendrimers) i . it -yill 4jjaui3) cjl jjaJ 

.t_jj£]| jsL^j djUjjjSiyi Jaj i^gk. bj\l^\ l^jj^ (TAZ) JjjLijj-4'2'l-( Jijiii 

jl ^1 UaI f. J' ^ - Aj_^jkiaC '"'^ jj^f ""' »^ ' ■ 1^ (J«ir'"uiiJ ijil'^ 

tdiljLiujjjjj ciljja jiiA 'Sj^ (Jjj-aaJI (j^-oj 'cJjjL!jj-4'2'l^H-( cJ^iiis 

tiilli] .i_ljlixall AB^ jiilj^lj oJLaII siA jjJl^ -(4-9) Jliill (jJJ-0 jA US 

^likj^l AAljiaJ Jclaall ^^isil .(—ikiidll Ajjauill djljxajl jA\ ^1 "lU. ^Nf 4 hnlio 

-( Jijjj- ciijj)- (_>jjj-5'3 t '»! I ''-i] 1 ^ IT ■ n'llb .(Williamson) jjmflljljj Ixaj (jx 

Oalji^l .3.9 

A^Jj^l o^ljiJl .1.3.9 

tl^ •Jjj^j^' J Jjj^'^' cAAjA ^jij ijLjjL^l jj^ 340''C Cja 
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. 460-540°C ^ aUI ^ 10 uJjJI <^ (ojl jjlyS jJ jjLjJi) 




CI 



^ ^ tbJLsj3.4'2'l - 4H - ( JaLS ^jiL..4) - 4 - jjjlS <^US.5'3 ^Ukual :(4-9) Ji>ill 



( Jx.i) ajijulji jiu^ 3^J5UI JjjUjSllj JjjLjll cjUk>. :(3-9) JjJaJ) 

LSj^[ -2- JjjLijluiSj! -[ (Jjjjj-C (_jjaiSjjjajjj^t -p)-'3]-'5] (_>ajj-3'l 
(J jjLijLu-4'3'1- Jjjja jjjajiLol -p)- (_>uj-'4'4 

J jj^Ji-4'2'l-[ Jiua( ^ jjjj jii«!-4)-'3]-5-( Jiua jii-f-3)-3 
J jj^Ji-4'2'l-[ Jjjja( Jjj jil" Jjjjj jjiol -4)-'3]-5-( Jjjjs jiL«!-3)-3 



^Lj^l t>flljiJI .2.3.9 

^'2'l-H4-( Jjii ^lu-5'3-(Jiii2(^^J J;i.^)-4)-4 ij^ JL«ia:l ^jLoj 

.(PPV) ( aMj2-p) <^ cjUdAa 
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jLoj . i_j jSill SlSlj IjcLj -Gij^ PPV ^ Cjlj jj^r""'" IjJLutloil 

cjUjjj^CU 3ja.Lai JjjLiJj J AioU. PPV (jiiLail ^Jc 

t^jjjjiuijaJI ^jjl-jS (JjjWjf^ Ui^ (Wittig) (Jcliiij Mj.nnjll ^'Imliii ^ 

.(jiikla (^jjj^j lillj^ Cjli S'jLa jA i(5-9) J^l jiS"! 'TAZ tl;^ 
(jx (_3^Ijj1] jxJala (Jjjljjjll oi^j (jl A^j ^ _ 18,17 ^l_j^j^£J| ijlil jj^^ 



CHg , , N— N 

CHo— C 
^ I 
CH3 



H3 . . N— N . , . , 




tbJLsj3-4'2a-( JaLS di^ji- C,ji-4y5- 6i^-4-( JjLLijj-4)-3 :(5-9) 

A^j^l o^ljiJI .3.3.9 

f >2ali 0 AjjiAiljJI CibjjJil .1.3.3.9 

.2^JjjUjj-4'2'lj JjjUjLu^«3'lj JjjLjL«£j-4'3'l Ji- ^^i^j*^! 

. ^ ..."il-^.-!^ jjc. Ajai^ a jj (Jia-d ( jIIa )- 
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^j^l ^LiaWI .2.3.3.9 

t.'ydsW J*jJ J a AjLaaJ s^iyi ^^-o jx^l Ala^aiiill 

^UiajVI 4^L^ t5^j LS-^^ •(^J'^^ ^LiajVl »JJJ^*^ t-iTn j t^LL.iajyi 

AjLaaj i—llsuS) (j^-oJ U^J j' f'^s-^ ^^"'^l <J^^*-* LT'Ij 

jjI j3 .Ijc Lu jjJa AjaolLall e^},aLll "^j"^"' a^j^ (JxL^j fU^joia^l (JJ^ 4jtj.^!>U 

(JaijSj_jJj^I s^)-oj U^^JJ-^tM^^ a , U.1 „Sfl I Aj^LaJI o^)x^l (jjSjj '"^ " 

.(6-9) J^l ^ Jtl^l UU^ oil . JjVl 

^0.1 <iu»jj ^ Jj jUjjj jij- Jjjja Jjj^-5-(_5jjSj3jiJ-2 l5J^ i^itlas 

.340nm ^ (j^L^iloVI ^UaS jSsj l^ii] j t300nm ^ ^_y^jjjjA-2 

dlljjjjjjla) ^jjjjl i^S^^ ^yua\ (Jam (_$^>^I AjjjjJs dll jia-a (JLiutLjl LiJajl 

^jir Ml' lb jijA -2 (jJj^ sjIcJ (j^-ajj .jxtjijjll (jjjSj I— 366 nm .iic- 

A^fllj&jjjil) .3.3.3.9 

• JJ J^' 
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0=C-CH3 

o 



hv. 




hv, 



HO 



22 'Jis^ ^" aj->Miaii1l iik>26U t>flU Oija :(6-9) Ji^l 






CH2=CH— C— O— CHo— CHo 

O O-C-CHp — r \ 



-C-CH2— >^ \ 
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AllilL aIuLoi^ dllj AjsI JC. JJj2 ^Ijjj clj jLjJJ-(4'2' 1) jjj-ol ' " .'"^ J " Ajiii 

Jaj^^jub ^^^^jll .^jc I . ^-i- J ((J^^iall ^^^^ ^1 dll^ C5^J ' A'^lj 

. JjjLij3-(4'2'l) jii-at ijjbS ^ ii£L«l (7-9) J^l uly -^Lilaj 

'-'I l^"''' ^; Ixjoilj VUatiuil 4jjj.ijj| I jl (_^ljj-7'a3'3'l- (JALa-6- 

1 ^ .^^^j^ ujj^' S . u.ai. \ ■> I'll <<j-. (JLutHuiU SjSluLA Aiila ^Ik^ ■ "• ■ 

iaJj (JJ^ ljj .till jxajSjjll ^ U:J4^0:!Ji^[l-5-a] jJjjLlJJ-4'2'1 l5J?' ^JSj^aII 

jAiA -7 (>i '(7-9) (J^jill 4 jjjjxijjjj[1.5-a] jljj\jjp-4'2'l- 
-2 |j_a ojlj'VLi jjjjAjjjj[1.5-a] jljjljjj-4'2'1- Jjj^ ^_5ja£jjjS-5- 

diljjx^jjj^ ^ Aj^)^ (jS-aJ liili] 4(Jjjj5 sjx_^ I^A ^"i flU .ci^j (.s-^JJ-^ 

* * *• * •* 28 2'7 •* ^ . 

iCliiLijSI JjujI (_^jaiS j j jja -2 J tjjjAi!jjjj-2- ^lii^-N J 4(Ji!ljjsLu (jLjjjj J^im:^* 

.(Jjj^jjjllS i}^^ ^jjlii-4'2- 0^jj^"'2'2 L&'a tS-^ (JLutkuLj (jjijL^JA jJaiSjJ 

^'j? ' n4 nil Jjfl AjuiVl CjU^U .4.3.3.9 

.^l^jll ^uloll 1^ (Jl^ IxAx ^J? ' Aju^\ 1 i;"'jl "-^ ^ ^» ''jj 

Jj^Li. A^jjj .Ajajoiajjll (_5ja Ajtjijbll AlLaLo diLS^ UJ^ '-^ ^-sLtLall 
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29 

HI Ajj;L<u] jA\ a^LoIlj l^'lj-'j'^ ^CLaLoll -lajj (j^^ .aJj^ i hi I^jS ^ ^ " •> (j^^ 

AjJ^ AlaUl 

'— V 1^ (^^C- aj^Ac-j .Ajtiij^yall Sjlj^l djL^j^ 2 \1 . J\ f,\Jli jjlLoll jl ^ ■ '— ' 

-'4'4/2'2-( Jjj -2- Jjjljjjj jii-2H)-5 Jc-lijj diljjxjjj^l jjjJ^sj (JS-oj 
ijj]) jjAj^ ' j'" "^^ J JJ_J^^ L>° 'Cjlaiiiuij ^i.iiSjj.ijA 

30 * * * 

(jjjAjA JJJ^ ij^^f'^^ J '—'-^J^^ tjj ''J ■ ■'J^'''- J (JjjLjStjj^ AijjKj (JjjLjSI 



(jl jjl (_ylc. Vj lI'i-Ti'i V Jj jLjJJ J jjj-2H- (Jj^ (_jic. Ajj't flll Clll jj<a 4 mil nil 
j^jjilj (Jjj^JMjj^^ '"'^ '^j-* S<iUSj ^ jl*-^*"' '"''"-'ll ae.liS S'^'^j Ai^jJ-aj^ll 
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OH O 




CH 
II 

CH2 



:i 2'.^ . AiLihl Z^Li j| '•(8-9) Jiull 

^CiJ^jjk JijSI -'4 - <j*-Sjj-iiA -4''2'2 - ( JjI -2 - JjJIjjjj >" -2H) - 5 

3 1' 30 jljjjj jL -2H - ( JjlUij JjjljjSi -7 - (^^-uSjjJjA -2) - 2 j 



4jaJJ^)^l (JjilLall Cj^uj^^LLlaj (jjjJJjoJI jj^ A^jIuIaII till jj^^I I—SJa^jJ <_5_^ -iSJ 
Aj^joifljjll (_3J^ AjtjjVI AjsLiiax (JLaaioilj ' l3j^ AjtjjVI oLaj ^"'1"''" "^1 j' ; 

st^V Ajj_^aJI (Ji.lj (jj^jjil^l Jajljj jl^jajjoi) ^j) .(jjilLall •'I » '"' ■ "I UsI^jC. jjLij jSj 

dlU'linfl jAkiaaJj c5J^ t!i\!Laa . Jjjljjpj3iJ-2H-( cJ:}i}a (_jjLuSj jAlA -2) - 2 ^jj 

-4 j\ clisLijSI -4 J 4 Jj jLjjJj jjj-2H-( J^iiia (_5j-i£jjJja -2) - 2 iyi Jjiujjjj jjj -5 j 
^lii-4.2)-2 J JjjUjijji.-2H-( J:A^ cr-^jj^ ^lii-4.2)-2 a- ci^^ljjStliA 

AcjILa ^Ijjt ^ A^jjjjla SjxL I^^jaLj (Jjj^JJjj^ -2H-3 ' 1 -( (J^jilS (_^j-uSjjAiA 

-(Jjjja (^jjo^jjJja ^^lij-4i2)-2 t> cj!lij£llLa-4 j1 Cj!lij£l-4 'J 'tdJij 

t^^j'tnioil till jJxjjjxll ^ Ajltliiill eilAiujj jjjJaajll SjAluJ ^ ^ 'cJj j^JPj3^"2H 
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CHgO 

^— ^(^y— O-CH2-CH-CH2-O-C— CH=CH2 

-4-2H[ jAua ( liSLjSliM Joj j jj ^ J -2) - <j-.S jSJI -4 - -2]-2 : (9-9) Ji^l 

^^(MBDHG) J J jU jj J jL ^jIl. 



-(Jjija (^^joiSj J jja -2) - 2 till J (JjL^ajj (Ilia. JjjLij5jjjj-2H-( lJAjs ts^jjAi* 

jAj Cjl^ jJl eiA ^1 (9-9) L«JJ •* CjL^j^ i-ijUi j3l Jj-^'' 

(^Jix«-4-2H[ Jjjja( Jjjjjj ,^jl-2)-,^jSll-4-(^jjA}A-2]-2 

-2- Jj jbjjj jij-2H- (_5jaiSjjjA-5)-4 Jc-liiij i_iSj-all 1^ ju ',-><\ ijj^ 

aLU Jjjbjpjjjj-2H-( (Jjija (_jjluSjjAia -2) -2 <j1iIjS^ ^LiLi^l lSJ^ -^j 

35 * 

j3^"2H-( Jjija ^gjoiSj jAiA -2)-2- L]:iix(i jAlsI (JjjSVl CLiLjS^ *^>^ (j^^ 

till jj<ajj j<o ^ ^jflii^ *_>^ 't5^J^' Ai^^)^]) Igjir. (JjL-aaj Jjj^J^ 

^Jajiij ' ' J i^JjJ-o jVI yjSjlljLiJI tllVj^ jl UJiJ^JJJ^ J 4 1 nil I nil Ajjjla 

' l3J^ AjlxuVI ' "'^ dli jll ^ /^U,„\l 

1$^)^ u^jl (j^Lk "^jj '^1 l3J^ AjujiVl j'^^"' i " li I II. 1* It AiiG 

^ ^1 . ^'i ^1 ^^^c Sj^L AjxAllall t'll iii.hII ^l&jj jj (A^xJilall ^a^jJC iJllljai.^. J ■ 
(jji AjiJ6U <LaLall tllLji^l ^la |j£Aj . J^b AjLaaJ 2 w Jjj Aju^VI 
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Aj*Jjia]l dlLu^l ^jjj 1'^ AjjC-j^ IOL (jJ*JI lU-I^ ^jj^ ^J-^ 

tCliLu^l JL«i-u!iJ (Hydrogels) (^Lall J J^jjii^l cjUSj^ Jliaai .^jj*!! 

Ajlll jJI AjIJI j «.L4il 2»;.UI ^ji VI tlOL tjjxJt J^b ^ jjj tfllj LL<a J' 

(■IiLuiAtJI ^ ** ' l3J^ 'buuiSU AlLaUi]! ^jx<u] jjll jl j^l JUutHjoil (j^^ 

.4 111, 'IT n 4i j^aII dll jxa ^ J-^^^ s^).aL]lj 1 " ll 1 11. It 11 JJ' ^^)^ La 

^ (illj ((— Ijila^l ^La^l lSS'^ .' ^^^^ iJllLui.^. (Jj^ -''l dlUj^^l cJj-^ <j^^ 

sjaLIS 3Jjlall 4j2kju»aijll jjS Ajljj^ <LaL^\ j^l SjIc. j .AjjUJjsII jiJI 

AjuaLo (JLutHuil ^JP^l liU^j .AIoII ^ 100 A un'i^^ Aauijj^I 4j jaajI j^I aIihIihII 

dku) CjUa^ .1.4.9 

j_)aJJ J . (jj^ J jjj^l (_3!>Ualj '-^^^''^l 4 1 111 1 11^ '"'I 'ij-^ jllft 4jjLaJI dll jx<sJ_jjll 

^u^^< (J,(i3ij Cflij jjli (jj^JJ il CliU£j^ J J^J^ (JjjtLall IIa 

Jj jljjill CjIjS^ SiLjaLi liKajll ^-j-o L)^-»J • J:?-":?^ ^ liKaj jiajj (Lcwis) (_>uJJ^ 
^^^c. t^Jlii cJjj^JJ^' y .AiaJ^iJI 4jjj<iiJjJI CIiIjjSjjII ^jiaxSI 

^Jlxill i'il'«'i'i-.ll .«,Lijj^| i^jiii^j! J jJ dll jXsjIj^I ' ' 'j;'"''' ^ ' lJ ' 
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cMjJ^ .5.9 



SJaJb^l liUU-jjjVI .1.5.9 

Cjl jia-A ■iji'-JJ -(PU) (u^JJj) '^'JtJ^JJ J J ' ^-^"' Jclioll 

jjljjjjjll J' '—■ 'tjjj .Ai^)iJl sjl^)^ '^-^•J-^ i_g^ Ar-jjoij (Jcliall (jJ-oVl 

'(Blocking agent) jW^I (J^lc- 3Jajail jj Ljjj^ jl Usl:^ Ajj->-s « NCO j^j <^ 

. 140''C t>« (>aia.l sjl l^^^J-^ AiLiaVLj S JaUI JcUj l±J jJa. ^iaJ 

(jS-oJ c5 J^l jLaJi^l (J^ljC. lilljAj . 200"C J 170"C (jJJ ^^-^j ^^'J-^ 
(JjiiLii ^Llj-4'2 jl Liijjj <_5J^ dlUjlLa iJlA oj)^)^ CllL^j^ l^^Ljajj 

^Ljj (JJjJaJ Lkiajl . ^'^ lJj-^ y f"'^^ ci*^ tJjjLljJ-4'2'1 

HI .^ia^x 4iLjal (jjj lillij c 139°C (_g& 'Jj jLjjj-4'2'1 J (jAal lWj^jJj] 

. 130°C (_Jjl-uii 1 (g^jinn ajl A^j.ia cJAj! CllUjlLa j jjxal ii^J^jj^ 

JcliS U .140-130°C 
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(J^i'n; L^l Yj . Aji j^joLdll Cljlf.!iUa]l C1jIjj£j!1] (_jjlL-aJ ■^^;;i'""' J^ljC. ^ ^; t(j^jj.^iiJt 

^ (_3;Lttf. ' _ ■ AjLli dllj Cjf.'^kla Ljjlj^ ^jJaloll ' ' 'I ;^ J "^t qa ^jj^l 1^ 

jIj^I si* (_U*iaiJ .Clll^^iyi ^jlaj ^ (jaj^l iil3 M^jllaj tAijaJI Sjlj^ ^J'^ 

Jalia^l duJu .2.5.9 

jl t(JjJ_jJ JaLiaAl ^jl^)^ ''^V' <_S,>?^ La.ljc. '"^V'.' (J^^*-* (Jj-aaj 

jl '(ENB) (jjj JJJJjj Oi ''jV'i -ia-ajil i>» (EPDM) (jJJJ (JjLjjjj (jjlnj] jjxjJjaI 

g-^l J (JLaaJjLuLj tENB Ja<4jll EPDM Cy^J JaUa<4 4jjC.^)<all L-Luullj ^^3^ 

Ja jaXo (JSAj Ajtijj^ '-^^j;-'"' A^jJ (Jj jljjJ-4'2' 1- ( (JjjV'^^-N)-3 

.ENB Jaxull EPDM J (iiijj iUa^ i^l'inij ijA^Lijja- Jjjja Jj£ll ^Ij 

AjjUajS AjjjJ ^IaIJ (^jll 4 JjjljJJ-4'2'1- jilJ-3 J^-IaJ 1 g I ni\ Jaj^>»jjll '"'^"'j 
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iilf!5Uail .3.5.9 

ibJbdl S J jaJI CjUjJI J^l jlil .4.5.9 

cjl^jS JjjLijiill ^ (BTDA-DATA) ( JjjLjjj-4'2'1- jIl,! ^li-5'3- 
"8- tly jjj (.r^-?^ jiLal-3'1- Jjjjj^l lilJUa ^jjoiSjl -'4'4) <_s^jj lSj^^j -ajj^J-o 
1^ . ^ JjjL-jJill (ODPA-APB-8-AA) ( u-^ij 

^ liikiiSU ODPA-APB-8-AA \^ oi^ ^J . 350''C ^ BTDA-DATA 
(jL-oiilVI ■il-ijj .AjjoiLajll ^jU, „t\ jl 1 (^'j' till jxtJjjll jliiil iSj^ • 400''C 

^Liu -5'3 J (jj^jjjjjj-al (_^Lii-6'2 ^ uiV^^' ts^^ -'4'4 lSJt^ 

LSJ^ ^ '(jJ^Vl (_5j'-" g:J_>* tlyj^ (Ji-aii« jaj (_^Jc. (JjjLij5-4'2'l- _jjj^l 

AljAl^l ^ (ji^^ CllljjLii 2^3* (J*^^^ (PI) ('^^^)(^J^ Ji 'tU. ^1 

(_Uui ^J*^ .AijxjJa L-iIUlII ^ ^^ja:£jjVI ^^'jj (JiiL^I Cll!)L^j AjiL^adll ^ 

(j^ Ia JJC.J (CBTA) Jj j'^jjjjjj <la«iuiAll (JjjVl tiiLjS^ . (jl i ^'11 
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^ iojtlxui 4jSL.^;ill -8 J CBTA lS-o tjjjljji]! C1jIj£j-q Cli^^)^Jal 

cj|,ia«-<i ^S? iAaJUJl jLjjJIj (jjijiJ-Sj CBTA — j <:?JU!43I 

.^Jauill (Jj^l ^jUi' i_ujluj 4 785Nm~' 
A^jiaJjjJI jkh21 CjUa^M .5.5.9 

tVl rtT'liiil ^j^jVl cJ^tjll iaJLLa J .(J^tjU ejLiaxi f_ya\j^ La cJjj^J^^ B^y^ iA\'^' 

jju^i jkb J4ii jkbii sjL^i ;ii>]i cjjjjii cjUjS ji ^ jkhii 

jxajljj <la]l ^ 1 ^ 0.01 <_5^'j^ ^^jj '^^^ AiLiJaL AjjJaAsJI JjlLa-all 

. (Jjj^j3-4'2'1 (j<o Ajiimj 4 \ mini 

^Lj^iJI ^jiJI .1.5.5.9 

a^ycl^ SAui^VIj (j^^ Jj'j'^^ Clll j^jjj^ ia^ ' ' ' ■ "J^ 

53,54,, . 

' !. 55'- ' ° 
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A^jUJI .2.5.5.9 

59,58 - 

JUI2 si>*il cjUji jiil .6.5.9 

.dlljLiuJI ^ ^1 j^l lIiIjIjjj]! ■'Uj-ulii till jlil] CjLjjSjjII 

Sic. Ac^>ijaJ dlljlxU tllLiiSjjJI fjja jlxil ^JJJ ^jl ' , '^-Jj .UiLoi jlill (jj^ VI 

(Jixx <iSll«jj Ujlj^ ajSiotaj AjJjjl V till jlii] Sjj-a AjS^ j1 _j<o ^tlaj l^fl.'.^.l 
dlL^jJ .^jc. 4.jL_a3l '"'1 "J-'T- -7- ^ ^1 4 un'lllj Lo^^ jjilaJj cJj^ (J^JP^^ 

^ Aim ("^^ujUii t^ujVi cjU£ jUj <]jjLo sj1j2^ 

-5- JAi«-2)^jj jl (Jjjijjj Jjjia -5)^jtJ jl (Jjjjjj jAiia-l- jii«l-5) 

.( JjjLjj5-4'2a-a}iA-3)<^j^ 
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.bjlja. iskij J jLijjVI (^pli ^Jj^ ^^^^ cjLikj^l siA (^Au . ( Jjjlj2 

^ljia.VI s^lc- (i^Joi sjljaJ] ^^l^ioiJI 5Ja.jJI (jU lillil .ojljail j^Ull 

tJjAll jjj 1 11^ I II j^j^-N jAaJLj (Jcliij (JaIc. ij'' cJjjLjJJ 

iii^ LS^j (»JJf*^' Jjj^J^' '^'-^ -fJJf" JjJ^Jj OJJ^ lS J'^ ti-^^ c^jj 

Jjjja ^Xo (jJj^ l5J^ Jajoij JLjAJllLajjill iS-^^ .Wittig ^JJ:^^ lWJ^ (IfcJ^J^ 
jia-a jl ^jjjl£ tS^^Lj (j^ s J AIBN (j^xj '(Jjj'^Jk^ 

.(10-9) J^l <^ ^ Jtli:ill UoAx^ .Ziegler-Natta t^U-jli^j 



CHg ^^/^^^^~\^ Br— CH 
l+M-^M O N O M+Nf^N 



I 

Br 



PPh, 



BrTPhg*— CH2 CH2=CH 
1 OH", HoCO 1 



M*NrZ\N 



CH2=CH 
I 



— CHo— CH — 
I 
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JjjUjS <> A^j^jj ^5Ui OuS3 :(10-9) t3i^ 



jAuitj jjll (Jllljfij (j-o <laJI 10 ^ LlluijJ l_ilo^)!a3t ^jjjj^Vl Cjtjpj (_^! 
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GjjA oIuaJ) CiljjAiSjJI .7.5.9 

jA^JU s^)^aUlj ti jl iV.Sll AjljiLa CLllj (Jill jXsjIjj jJ' (^J^ 

-4'2'1- jii^t-5-( (Jjjjjj L)ij:^-4)-l »^>«ij (j^-^ !)\!Laa •JjjLjjp 

1 i^i^-^t'^x^ Ijjj^ [ <JjjWj5-4'2'l- ji}-<il-5-( Jjjjjj J^jj^ "4)-3] (^^Jj^ (ji^ 

A^jUiii cjUiUiij oj'ij^'i' .6.9 

^ (Jsf^l (_jic. ^Jaj-a 1^ 'cJjjLljjll till jxtjjjl ^ ^ ■ ■■ -> CllLa^Ac 'LjjA 

CjUalalLl AikLa 4jjU1JI CjLa^l (jiaxJ ii. _p (Jjllaibj .4jSjXaVl S^aaJI CjUV j3l 
.^IjJl ^ ojj jll AjjUjII fUioiVl (4-9) Jj^l L«JJ .^jcljjll 

jU^I .7.9 
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2^1 j^l ^^ S J J ^1 A^jUill f L4«Vl :(4-9) JjJaJI 



BASF AG 

Hoechst/Italy 

Fuji Photo Film Co., Ltd. 

UCB 

Bayer AG 
Bayer AG 
Showa Cliemical 
Elf Atochem 

Grace & Co. 

Shin-Etsu Chemical Co., Ltd. 

Exxon 
Ciba Geigy 

Ciba Geigy 



Tronox Inc. (Kerr-McGee 
Chemical Corp.) 
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Acronal® 4F 

( JjJjJ-n ^^J^\ ) ijj^ 
Alftalat® AN 739 

39 , I 1 

CP-45X 

Crylcoat® 2392 
39 , , , 

Desmodur® W 
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DSM 



(H,jMDI) Cpi^ ( Jj*^ i^Sla. JpUUal J jjj -4)- (JAU 

Desmophen® 690 

OH t ^ 1^ iTi 0 jp^j i^jj 

Hakkol FWA-SF 

Lupersol® 256 
Jjjjlj^ JA^ -2) (_>uj-5'2- J^m^ (_pl^-5'2 

Shieldex® C 303 
Silicone KF351 A 

Slovesso® 

Tinuvin® 326 
-5-( (Jjjji Jjjj-a-'5- (Jjjjj- jj-'3- (j^jjjja -'2)-2 

Tinuvin ® P. 
(j^L« s JjjLjjjjjjj ( Jjjjs JAls-'S- 4^s-wiSjj^ -'2)-2 

Tronox® R-KB-2 

liLajiVb ^IxaII ^^jjjljij ilui£jl t-^JJ 

42 

Uralac® P 1460 
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^ jl£ (PODA) ( JjjL!jL^j1-4'3'l)(^jj cjIjj-jIjj cjL^j U JJ 
jSa (ilJi iAjtjLxll (Jjl^jlU JjjLiJiLjiSjVl SjLo^ -Mj^ ^ .^961 

.(_>ii_j-ala (JSjuoJ (jlaia.! jl^juojl iJllL^jJj tAjjUjll Jajljj iJllli PODA dlljJAlljJ l_L-aj 

^42'1 ^ik. <j <ii«la3l cjUkjJl lillLojj tJjjLijLoSj1-4'3'l jj-jjjV jA ^ Ji^ Ji^l 
^il^j! tJjjLuSj! <sla.j! iJjjLjj j! 4 JjjljjLoSj!-5'2'l ^il^ j! t JjjLijLuiSjl 

till jjaJjj AaJi .Ajiim^l aIuAjuJI ^jjijii ^Sl^ j! (Jj j^uiSjl j <al^ j! ' (J J j^JJ J 

.i.L<uA:)U s jAaJl 1^1 ja. ^1 1 jilj t^Uij 2L.iSiJI cjlinkill VL«ia.l PODA 

^!)UJI JU_a ^ 4Ajtl jjllj ^Jllall djllnia:!]! J,«iuU JjjljjLaSjl -4'3'1 

cjIj^^^I .1.10 

i_L^j JiaJj .(1-10) (Jiiill J (1-10) Jj-l?JI <%a (JjljxojjjJI y 

liA Jl« ^Ukx^l (2-10) ok! . JjjLijU^jI ejx-iS (Jjli Jjiu 

ajjLjj^ j1 ^j*^ (j-al ji. cj| j j1 (Mesophases) (jjj^) ^ji=^ j^l IajI jial 

(_paL4^l ^ U,„lji (jj^l ci?^ (.5^^-^ ( (J/'.; " -"4- (JJjjl jjj-'4'4) 

Jja«j3 (ODCA) JjjljjL.£j-4'3'l-( ^ma ^^JlJ^A)- o^-5^2 

Uii^ ODCA t> S jii^ iJjllcS iULjaJ Jiixi }^ (PET) ( uJAjVI cj^tia jS) <^jj 
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ojl^j^ ^^J^ 'PET ^Jlk^ail '^Ji^ jjj-all AjAJuII .Ijc. ^J' '-.^^ <US^ 

.Ak^^x^] PET Clll jxojljj J^>^-a (j* 4(jjliijiVI 

( JjjLjjL-Sji-4'3'1) ^jj i^^lj^-jijJ ^ »::ilj*->i>« :(1-10) JjJaJI 

1 JjJ jjj-'5'5- jjlaija-p 

1 Jjjltiaj jJ JjjjSS 

9 tiUlu^ ^^lii Jul Jjii ^pLu-'4'4 

10 Q^(Qj!tii^-4il- ^^j\)-2i2 

[ J jjLjJlu.S jt-4'3'l-( Jjii jjjla^)-5] 

10 J jjj jjltiij-S'l 
8 t>«' J^ija JiilS ( JAix -"4- JJ J jl jjii -'4 '4) 

11 JjjUjLu£j-40'l-( Jaus ,j^jjjS-4)-(j^-5'2 




/^N 

I > (( J) < I ^c^^^^cf 



HgN— HN'' ^NH— NHg 

jjjl^^jjA t,?^^ tly^^ -4'1 (j'-"-""^ 



HOOC — (^y^ — ° — ((^y — COOH 

N— N N— N 

F— Ar — 3— Ar— O— Ar— V 3— Ar— F 
O O 



Ar = 

PODA Cilji^jj^a :(1-10) Ji^l 
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^U^l .iUyt-M Jjll JjJLjLuS J jjLAjjjA ^Ukua) :(2-10) 



5^n^ljS>»LII .2.10 



ti^lSiibS ^1 .1.2.10 

AjjjlS ^ Jjj'j^H (Jcliiij t^j^ PODA ^1 "iKi.nl ajI^I 

Jj J -'5'5- oMja-p 'L^jiaC- c>a^ <^Lli 

^Uj ilijjlall siA ^[Aj ^1 Cj| jJuA jA\ J Vj .(3-10) <^ L«f« 
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^Jeal\ (jia*aJI t^Uj JjjjlSj Jjjljlii o*H (> PODA g^Ukual :(3-10) Jitill 
^ ( (jjjl (JjUJ '"'^ '^j-* ' '^'^ ^' 1^ (.jLojij (^jaj AAi^>ia jSj tSJ^ 

(j^Aij 31^^><all (AiJI jAjA) ^ Cll) jxajl jj (jJj^ i-^ljljui^ J^J^ -^JJ^ 

i_J_jLuljj .«.Lail AcjU iJliUjio JjjiLlj jl C5.!iLaJI 300"C -lic. c-Lall ^jj ^ (3^^^ 

Acjii stlLall (Jj^ f>J '(.5^^>^' (■^jU'^) i^J^ iij^ (_Llo JjL<La 

.PODA 

13 - ' * ' 

^.j\U\l jjxjl jjil J^J^JJ"^^ ?-Lall ^ (_3^a-^' cJ'-^ -^-^^^ 



378 




H 




14 



JjjLjjL-Sji JjjLjl£ JAjj Aijli^JI Cilj^j^Jl ^Uk-al :(4-10) 



f_gjlac j'--"^ (Jtlii: Aj^)ia«JI (j^ Jl^lj ^jj PODA ^lilaj-al (j^-oJ 

(j_j4^_jsll ^ JtliGll j^j^ .(POD-DPE) ( jy 

(jjjll J Ic-jlj li^l J Vjj 4A3aj (Jclijil Jajjji >\ i ^ l-> J .(PPA) 

. 0°C J\ -20°C (> JMI ^J U^l£ilL Jcliij ^-j'UI ^ ^1 J 

UjAa <jijuaJ ^jAlIll Al^jl^ (J rtt"!! II Jj tl uSn A^jix^ UJ'^ J^)ii~^~ cJ/'J^'N <<t'"u iij 
iAjjAjaJI 'Ci^jjl ^ ^jAjllall jj<ajljjll ^^-^-^ j^l (JlsjjVI sjlj^ tllL^jJ JajiijJ .ISjJLuLa 
4jslu, (Jtliiill ^ tlyjj-^i^-^l '"'l'^'" (JLa*iuil ■ ■ .(_^jaJI "^-jjj ^ ^ Cy^j 

[JJ JjjU:iL^J-4'3'l- JjjL;jl£ Jiy-N-6'3] ^^jj 'V^J aLXJI 

.^ULx^VI liA (4-10) J^l .PPA ^ 140°C ^ J^^Uill 
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Brg, CCI4 



N— N 



(CHslsS 



Br 



(H3C)2S-CH2^Q\— (^^J^— /QV 



OH" 



N— N 



^ OjLii (jjLLa JjjLjjL-Sji 4> ^>i»ll Ciljx.i!jjll :(5-10) Ji^l 

( (jjlliis (jjlliia-p) ^ (jx 4jjaijj^l ^ (J jjljjL-uSjV' o^)JLaS cJ^-^j 

.Jclii]! JaLiJo (5-10) Ji^ill ujjj . ^^'^^ cIjI jL^ i'^ (> aJIjI. ^UIj (PPV) 

l)j jLjjljLa^jVI J tjJJJ^ cJtJJ^J^ t>o 3jjLiLo A£jiijui dll jj^jj jAkiaaJ (jS^j 

Jjjl jjjall (JJjia 2^*^ • (Suzuki) (^jj^ UJ^ Jc-lij J Jjjl Jpiill (JJjia ^W^'-J 
(jjl^jiaJ lillij 4l_ijJ*j3l '-^^'■^ PODA till jJAll jj jAkiaaJj (jl^j « 

. 430''C (^1 liKiS aj ja. CjUjJ 2l£ JLiJl Cj) jjA}3 jJI .^J jj.^nVl 

^xojj . ^'^ (Jj jlj^LuiSjl s^)jluS (J-*^"' LuL^)^ ^altLo Clil jjaJjj (6-10) (J^J^^ 

jSla (jJ^ JJ^ -^J^ J ' . t^ij "'■ " tllU jjj^j (Jaj j_>^l jij jV) PPV 

ij^j jjlsll Ajj^^ flll PODA CjIjjaJjj .^^ JjjLjjLoiSjVl ujj^' 

J^-5)-o^-5'2)) Jjj (6-10) J^l .^^cSjjVl 

.((POOXPV)a}l}iA tjjljjja-4a-alt- uJjj^ (^lAi-2'2-( Jjjbjl^jt-4'3a-( J^iiia 

. 400''c IjjI ja. "jSL^j (jjUjiaii ^ LDUj:)U JjU 
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^ N— N , . CF3 

CF3 

(OPPV) [ ajlj^-'4'4-( JjjL,jU^j1-40'l- ojl^s <;HLa-5'2)] ^^j; 




(CH2CH20)3'" 



,OCeHi3 



C12H25O. 




OC12H25 



.0 




C6H13O 




POOXPV 



^j-Q (Jclioj ^LojjJl (^j^ ^jc AjjI^^jujc A£jjLud-G clit^^j-ajl_^ cJ J ' """^ 

24 



25 • * •* • * 
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L^jJI .(1-10) (Ji^l jiijl ^[ Jjjljjl-£j!-4'34-(amajjjla-4)-5] 

. PODA ^1 jjl liSli (> JjJ.^ (jj3ljalj-5'l J" ^^'y^ Jjjj jjlUaLj 

27 26 f 
(jiL . ' (Yamamoto) jjj-oULi Jjlaj ^a^lj Sj^l ^ya ^ j^ll IIa 

. (Heck) <ik JcUL 
A^jj^V) Sj^l .2.2.10 

^»^i^t'>j (jl (j^-oj JjjljjLo£jl-4'3'l-( J;Ai^jjj^)"L>^"5'2 y '^'-Jjj 

.ij^jj ( (jjiilia-2'1- Jjj (_jjLjLj-5'2- JjjLi.iLu£jl-4'3'l) -^j ijAA 

^ * ' ' 31 

cljs^Li SjljaJ] ijJl Jcl^l li^ -<^''l tjLu Lbjt .^0°C Ji- IV 

.(7-10) J^l ^ ^ A^l JlSijI 

^Ull Cjl jjAjljJI . (Gilch) (jilic aj^ (iij^ Jc^Uall ^1 

Ia jAkia^ lillj jj<a (JS! Ajjjjj ijjJC j iQji jjAjh (JSjjb (^^Jc-I AjJjj^ jj' 

iliiiuJI .3.2.10 

PODA jj-<sJ jj AjaLu jjLoj 

JiUjVI C(CF3)2 4ijl,nJ PODA cj) JjSj V .4.0 ^^1 1.0 t> 

. 2.0 U jja A^jJ ^ (^^ia. <iLa3) 
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N— N N=N 



CI-H2C CH2-CI CI-HC*^ CHg 



N— N 

— H2C=HC 

JjjLjLyuSji.4'3a-( Jj5A<»jjjlS).(>yj.5'2— S ^jjjVI » >»1j1I :(7-10) Ji^l 



OaljiJI .3.10 

s^jll t> '^■^H I J jiii-il PODA Cjl jjaJ jj 

jj^^jjll AjjoUJ^l Aiuiiuill ^ (jjlijj2-p 
jIjSIluI (jLa iSJ^ 4jjC.^ (j^l t^-^ i_g^ Cliili <_s^ sj^ilc. 

<jkj jlll ^jjSj laia PODA 4j.nr.l Jj' — <l ^jLoj .sJaa. 

ajLLcV PODA .^^ 2.7 dig"' t> cjljxajSjjU ^iiu^Vl 

ja. Aijiil sji ja. .iic. p-PODA JJAjl jj3 AjjLj^I AjL.a 

34 ' 



.(j^jUl) SliU jiul jJl Vjj 10"^^ Son"' ^bj^^l sji^j^l ojSj (jl 4J=>^ <■> 
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till jlc- (Jj.-aa PODA Ajnir.l (^-ifj J 



H3C+ X 
N— N 'N— 



35 i-'M I 



Ar= LttljJ 



H2O, 



N— N O CH3 O 

'o-'Ar — i 3— Ar— (!!;-rvl— N— C — 

H 

JjjLjjUuSji AjJI jjj* 

JjjtjJJt Jjiu-N \ JjJbJlyiSj jALuja-p d jlu^l jjAii jJI Aiuj A^.«IaJI J&lii :(8-10) JiuJI 



•jjiiuks .4.10 
aJi\ .1.4.10 

^jl jJjA (JAla-N J*J^J cJjj'^'^'-^J LJjVu^"P L>^ A£jiud-aJI till jj*ajJ jA\ i^-^ 

j.nirH lilj'niflll JJAjJ jJI Ajjj (8-10) tlyJJ . OAS^ ^ jllaj J^Ls-a 

^^^xjUa tiljluLO jJ^_jJ (J^J I^JS 4(_i^ (Jj^ 'JJJ^^ I— iLllVl ^jjJaaJ 

JjjljAl^l ^^-J^ 2^ "^-^ tJC'liilj liSj' niflll jxajl^^l .J^J "—^Llll lilliA -(^^ 
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UusUii iu^Sri .2.4.10 

dlliniajll 1^ (jJJjiail Ajjia-all 4iaLaiJl PODA i-ll' JJ-aJ JJ Ajo:! djj^ Jal 

38 • ^ ^ * 

jxaJ . (_j jjxjI ciil j jjSjJl LpLi. cAl jjjjj (J-^W^ 4jnir.l Ia jLijcL 

.Nafion® 

.3.4.10 

.SJaU Sjkj-o Jl J jj.^iaJI (jIai tPOD-DPE jxaj jj ^ --^i^l c_jUa Jnj 
jLjjjl ^ j-aiuixi Ajc. jill 4j«jL<ixill Q^aiLXi .4jjI^)^I jSliaiVI - ^ ^ ■ j 

''^^^ (J^l ' ■ ^"'^ jiui AjS^yoll s^Loll ii^^ sj^^^f'j .JaxjJall 

diL^jj ^ ^« ■ I'll'. ..^^^ ^j'' ^"'^ 1.^^ La.jjd^ I^A (J*^ ■ 5V.,1 

,AjL^^^ <OaJ&^ a^l^^ 

^ yJall SjOwa^l CjIJ;!^) .4.4.10 

AJ VI at'i I III 40Jj^JjJaHj lIiI JJAl]_jJ '"'"'J^ j_jA njj jljjljal£jVI OlajAxi 

(JjJaSi sA^I J (J J jLl jLo:£ jV I S^>*j fjj^ 1^ J-Wii ■ * _jjJall SjA^L^axll till jj^-^jll ^ 

Jl5_jj.cljji-4)-5-(Lyji!iiJ^)-2 4^ A^Uai SiUI ^aUll ^1 

PBD Cil .cA^ jjj^ SiL. jjji ^^j^j (PBD) JjjLj^L^ J.4t34i.( Jjii 

JLastkal (jS-oJj . jaill Jslj jJxjljJ jjj (PVK) ( JjjljjlS JjjjS-N) JJ L?-^3:J 

41 



385 



(j^ (J£ -^J • Aj^jJaC 4 T n r-il ^ ^ » ""'-^ " 40:100 AjjjUJ PBDj PVK (jxi 
AjjJ<t)3_jjll 4 lull mil l^j^ (jj^ (Jjjlj.il-uiSjVl (j^^ • 7- 

(j-oj idiljjjaJl jj (j^-aj .(2-10) (J^juill 1^ tlyf* ^Uiik^VI • ajIjlLo liLLjSI 



A^^*! nl <1 0^>*ij AjIjIxI (JjjLul^jl ^-4 (JjjjSlI till JJXl_jj_J^ 

(Jjjja[(^^Ju^( Jjjja Jji^-4)]-4-5-( Jjjja JdMjJ- '^jJ-4)-2 j JjjLijUii£j-4'3'l- 

4 . .t\t A ^^ ^'t.^tA tjlil ^^XajS^^ A^^jfLaLoll d^^rfolilj A^AjoC' ^ U.*** . (Jill ^^^iajl^jjil 4 <t\t -V W 
aJjIS ' ' '1 ■ (Jaj ji. ^ c>°J " "'^ .J^j"'^^ L>* ^"'j ' "°J^ 4<JjL.<a^yi Aj^liSI 

tAjiiijjx A£jj.ijL«iIl dil jjxjIjjII 0.1^ ^-^^-^ j^l Jlijj'VI diL^jJ (jV J .1— aJjoil 

.^tajjJIj ^jjJakVlj (_3JJ|Vl * _jjjall aji-a<4 ^lik-alLj AjLji« AijJall aij^j ' "'I jjj 
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Clil Jd\ ^ .5.4.10 

-4'3d- jjliiia-p) i^J^ Ji- t4_Jjia*JI 4_jH*JI PODA ^1 j— i! ^jSjC. ^jLaJ 

^ ^ J^^l 3000"C ^ PODA ajJ^I (> . 2800-3000"C 

^1 > ^Lj]l ^ J_j^l .1.8 10' -1.4 10' Scm"' JMl ^ a^^Uj^ 

A^jUiil cjUiUilj Oj-ijJ-^' .5.10 

sUxiiVl (3-10) Jj^laJI tl^JJj -AjjUjII CjU!iUJI J oj/jj^l (2-10) Jj^laJI tjjjj 

L;U2 S J jUI PODA :(2-10) JjAsJI 



(JjjbaL^jl) J « iJiUil Gordono 

KHIMVOLOKNO 



Oxalon® 



2^1 >4JI ^ »J jljl) A^jUill fL4«Vl :(3-10) JjAjJl 



Kaneka 



Dupont-Toray Co., Ltd. 



Shipley Company Inc. 



Dupont 



Gordono KHIMVOLOKNO 



General Electric 



Ube Industries, Ltd 
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Apical ® 

( ^Jl)Jji 
Kapton ® 



42, 



Multiposit ® XP-9500 



42; 



Mylar ® (Series) 
Oxalon® 
Ultem® 6050 

42 

( jy ) i^-^ 

Upilex® 6050 
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jLjjjl ^ j-aiuixi Ajc. jill 4j«jL<ixill Q^aiLXi .4jjI^)^I jSliaiVI - ^ ^ ■ j 

''^^^ (J^l ' ■ ^"'^ jiui AjS^yoll s^Loll ii^^ sj^^^f'j .JaxjJall 

diL^jj ^ ^« ■ I'll'. ..^^^ ^j'' ^"'^ 1.^^ La.jjd^ I^A (J*^ ■ 5V.,1 

,AjL^^^ <OaJ&^ a^l^^ 

^ yJall SjOwa^l CjIJ;!^) .4.4.10 

AJ VI at'i I III 40Jj^JjJaHj lIiI JJAl]_jJ '"'"'J^ j_jA njj jljjljal£jVI OlajAxi 

(JjJaSi sA^I J (J J jLl jLo:£ jV I S^>*j fjj^ 1^ J-Wii ■ * _jjJall SjA^L^axll till jj^-^jll ^ 

Jl5_jj.cljji-4)-5-(Lyji!iiJ^)-2 4^ A^Uai SiUI ^aUll ^1 

PBD Cil .cA^ jjj^ SiL. jjji ^^j^j (PBD) JjjLj^L^ J.4t34i.( Jjii 

JLastkal (jS-oJj . jaill Jslj jJxjljJ jjj (PVK) ( JjjljjlS JjjjS-N) JJ L?-^3:J 
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(j^ (J£ -^J • Aj^jJaC 4 T n r-il ^ ^ » ""'-^ " 40:100 AjjjUJ PBDj PVK (jxi 
AjjJ<t)3_jjll 4 lull mil l^j^ (jj^ (Jjjlj.il-uiSjVl (j^^ • 7- 

(j-oj idiljjjaJl jj (j^-aj .(2-10) (J^juill 1^ tlyf* ^Uiik^VI • ajIjlLo liLLjSI 



A^^*! nl <1 0^>*ij AjIjIxI (JjjLul^jl ^-4 (JjjjSlI till JJXl_jj_J^ 

(Jjjja[(^^Ju^( Jjjja Jji^-4)]-4-5-( Jjjja JdMjJ- '^jJ-4)-2 j JjjLijUii£j-4'3'l- 

4 . .t\t A ^^ ^'t.^tA tjlil ^^XajS^^ A^^jfLaLoll d^^rfolilj A^AjoC' ^ U.*** . (Jill ^^^iajl^jjil 4 <t\t -V W 
aJjIS ' ' '1 ■ (Jaj ji. ^ c>°J " "'^ .J^j"'^^ L>* ^"'j ' "°J^ 4<JjL.<a^yi Aj^liSI 

tAjiiijjx A£jj.ijL«iIl dil jjxjIjjII 0.1^ ^-^^-^ j^l Jlijj'VI diL^jJ (jV J .1— aJjoil 

.^tajjJIj ^jjJakVlj (_3JJ|Vl * _jjjall aji-a<4 ^lik-alLj AjLji« AijJall aij^j ' "'I jjj 
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Clil Jd\ ^ .5.4.10 

-4'3d- jjliiia-p) i^J^ Ji- t4_Jjia*JI 4_jH*JI PODA ^1 j— i! ^jSjC. ^jLaJ 

^ ^ J^^l 3000"C ^ PODA ajJ^I (> . 2800-3000"C 

^1 > ^Lj]l ^ J_j^l .1.8 10' -1.4 10' Scm"' JMl ^ a^^Uj^ 

A^jUiil cjUiUilj Oj-ijJ-^' .5.10 

sUxiiVl (3-10) Jj^laJI tl^JJj -AjjUjII CjU!iUJI J oj/jj^l (2-10) Jj^laJI tjjjj 

L;U2 S J jUI PODA :(2-10) JjAsJI 



(JjjbaL^jl) J « iJiUil Gordono 

KHIMVOLOKNO 



Oxalon® 



2^1 >4JI ^ »J jljl) A^jUill fL4«Vl :(3-10) JjAjJl 



Kaneka 



Dupont-Toray Co., Ltd. 



Shipley Company Inc. 



Dupont 



Gordono KHIMVOLOKNO 



General Electric 



Ube Industries, Ltd 
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Apical ® 

( ^Jl)Jji 
Kapton ® 



42, 



Multiposit ® XP-9500 



42; 



Mylar ® (Series) 
Oxalon® 
Ultem® 6050 

42 

( jy ) i^-^ 

Upilex® 6050 
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11 



(Whinfield) JjS c> (ojJAjVI cjVtia^)^^ UlSSSI jS] .(Carothers) 

Q 1 c 

lSJt^ "^-^ cjSjll . ■ (_^j^iaL<JI iJjLluijjl (Dikson) 

liUj ^ sjjiLi^ Uc.LL^ ■^^Lj (_5 ja. jSIj . ^ ( ojlAiVt Cj^tiaj) 

.DuPont J ICI ^glSSj^ Jja j> 

CjIj^^j^I ,1.11 

4jLuij.j^( OA^ .1.1.11 

a,lju£Lj (2,6-NDA) jiliJI lililij-uSjJjS (jJljaj-6'2 ^j>m^ jjjJaaJj (jS-oJ 

(j.ixx (j<a jia-a ■ij^JJ Lif?-^ j'^'-^ lI^^-"^' J_>^' tlW^^^ cJ^^' -6'2 

(_^Jc. <L_)iall j'» flll 2,6-NDA ji*^ .s.iijiSI jjs" ^jjjIL a Jjxa]! 

cjlla^l (1-11) Jj^l Chi '(TMLA) .AfM Jx^ 

^Ljjjj .(jjlljaj (JAl4 ^li-6'2 ^"'1'°^^ L5-^j oAjjSI (jx TMLA 

^^Lii-6'2 Jj'"n«<ll AidlSlt jjc. SiuiSVl liLjjij -6- Jjxi jjs -2 

(Jcliij «.ljut {jjSUaill Aj\^ Aiaj^ ■'"''i^'"' (aAui^l jj*^ ^''^ f J^}^' JLutluil ,^jc. 

(jl^ U:?^^-^ J^J^ UJ^ t5^j L5^JdJ Im^Vl 
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' ^UJI liLkuiS jjjS ^Uj jjjlUij (jiiAk 4^ uul ^1 :(1-11) JjJail 
[ppm] \ Ala^l jaII 
140 cAijS. 
676 Ji^»^ 

130 4Mj- 
5590 4ijjaj-6- tVjja-2 



( ajlAjVt cj^tiii) ^ jj jj.-^^'l ^LLSj j.UJI 2,6-NDA J-«lail l5 '^j 

iuLt <.Liil jaJ) ^tLlij J tjLojj .UU.t U'jL gjUll PEN jj-J jj ^jlS ^(PEN) 

2Llaaj ^JUn'inil Jja ^UJI 2,6-NDA Ajau ^^iujj AjUc. 4jc. jj iIjI j PEN jj-oJ jj 

. ^ PEN JAJa^Lil tpUajl 

JLL oJtiij-6'2- J (^jUVj (NDC) dj^iL-u^ jjjS ^L£i o_Jtiaj-6'2- JAl« 

(j^La^l Ajajj (jS-aJ lillil . '-^^J^J ■ jj dll jl>jj (j-o (Jj j-alo (J£.uij (_paai.l 
(JiLa 4AjjLl<sjS 'LaJUi^ AjI (Ji.Jj (jjJ jJaaij ojlia:lj ^aLiJI iilLja:S_jjj£]l iiij)^ 

^ l^Lk^j SjI£.Ij sj^Vl ^'jj JJ^'"' ^ ^A^al^luLoll L-ul^^j^l JLaxluil (j^^ 

(j^ AjlLi. sAjjiSI AjLaC <-l^>?>j lillij ^ j"'" isAuiS! till jjjt-a jjj (_5^JJ ' " 'J^ sAuiSVl (J&lLa 
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^jiluajilj 0 jjiLl\ .2.11 

AiLi) dllj'nnl jA\ ajAA sAiiaJ) j AjAjISjII till jjj^I (Pang) (jlajir'nil 
^jjC. ■ a'iK-illi a ^Jjlaill JAJ . (Jill jJAlJ jA\ ■ 'i ■ 1^ (j-alj^ 

(_3j|^>laJ <^j^ (jjj ''^ ^^^^ J^^J^ (J! ^jSia-SI J^^J*:}^ J^' cJjJ^ 

ijiil^jA (_5 j Jclijj IjjUj Jlixaj jAj • 1948 ^Ix^ s>« ijjl PEN i-ijuaj jSI 

^iij J- PEN jj ^ Jj.^^n l^JhJ'y\ u^l£3lLi s jxiL (JcUj .2 

180-260°C sjj^ '■^j-^ ^ IjisLii jjjiiall d^iU. j1 cLiijjll d^JU. 

.^^jVl iJlM\ aL.^ I 

(Jcliii Bjlj^ ^J-^ 'UJ"/''^^ AluiSjl (_5J^ jia^ J J^Ji 

ijjjll ^jSj- ji-:}i_>; jrtiiV Itorr t> LiuJa c^j 4 280-300''C 

(_^Jc.| ajl^jto A:a.j jL ^ioijj tAjjjjaJI Aluj ^ (jJ^ tllUli. lililaj PEN tjlS "Cel 

tUU-jj Sj4?il ^ jrl^ i(PET) ( cj^l^a Jj ijMi) <^ jJ aSsI jJI lillj t> 
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i. II nil tj'jliil J£\ PEN ^ lillil .PET —J Ajjlla t^j J S jl ja. 

•PEN ^1 i^glc- cjUjjjj sic ^1 jjal J .PET (j^ o.ijaiSVl j 

PEN ^tijj Sjjj^ 2,6-NDA ^tijj Sjjjjjj ^jjS ^jLoj t^Lii^l (J j' i ^aW 

. 8 , ,1,^11 2,6-NDA lJ-I-^I J ' 2,6-NDA Uui=^ Jlo cAak cA jia^l 

Sjl-Vl .1.1.2.11 

.gjUll PEN c_illa s^jj^ (jl (JIjaII Jjfui (_jic. 1 ^ "I's «<j (Jcliij tjj^ ^ 
'PEN ^tijy j.>>UI (>jll ^ iaaa Jjaj V sJluiVl JcUj jli ttiUi] 

Jla i^jjlj jj cJJj^ Jj^j^r. jJjjjyi ^ 2,6-NDA (Jc-lsj .ijii 

.AjIc J I I (jill PEN jjAjljJ ^jjl^jJl j(s tg^"^' 

4jL4C sl^P-j ' ^ ^ 'Z'*^"' lSJ^ (.j-^^ ojLoII ijjLjj'yi (_5jLjj CljlAi.j (Jjlij ' '» ;j 

Jjlilc otjIAjV' 2,6-NDA ^% 'ijji'^ .(jiik. ^ iJulSllt 

Sl»l 250''C sjja. ^j-ij lOkpcm"^ ejja cjjjVI (> iai^ cja^i ^ 

^clxall (jj^ ^UXall (JjLuill ^j^jHu^j ^'-^ -^1 -^1)^ ^ .(jJOcLui 

j^Lli J ((jJtisj JjjjJjS ^^jaiSjSJ ^^joiSjjJjA -6- Jj*i^JJjS-2 JpJ^yi tNDA 
• till jAajijJjVt (jiasuj (jjlljaj ( JjjjJjS j^joiSjSjj j^joiSjjAiA)- (jjiJJ-6'2 jfi^VI 

.till jiijJjijSjVl jlfj ajlc) (Js^ t JjSjic tjjSjVI O-a ^jjLa 
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4^UJI o) jia-all cCLiIjjAJiDU ^LojJI 4(_Sji>.l Aiijla ^ J 

jj^l£:ilbS^l .2.1.2.11 

sj^l ^ -'^l ' j'V'^l ^^J^^:^^ L)^ ^^^"l Ml .nil ^^LlLaII ^jIaII ejfiuil ^_g_y^ 

.gjbJ) <.LJ) jJaSj 4 260-290°C ^ JjSJt ojlAjVLi ^uaLij 

iJlL^Lk ll^V (Jclijj ^1 .AjIjlLo Jhiu'] (J:fj:f9 W-^ ^^-^^ AliljUxll 

ClL^Lkj (^jjjLa^)^! Alui£j1 '^J:}^^.J^' ' ' J - 4 1 ml "mil jn^^ll .AiAjIVI 

(Jxaaall ^-^jJ (J iAli\jtl\ Aaj-^Ij AjjJU (3i»JJ J •'1 ' ^ " t^LiA tj^J 

^ ^_^Jc <jailu3<all '-'1 -11 liUj ^ LoJ ^Slja'ill ^^Ix^l (JLutlull j (^^Ix^lj 

jiiiii .3.1.2.11 

SLatS l^iuJa ^ iSjl^juflll jjla S j^b alkali PEN J PET C^\J1^ jj '^^J 

<iUJI J c> '^£^1 PEN jkl J ji^iUI 

(jx s^)ijJ Aic. PEN J:}^ (X ^""'11 (j-0 ^)iij-<i Jj-^ (.5^ Jj . II .o^j^j-^alall 
liiUajl PEN jlfl! La^ (3 ia-aill (>i jijla J' ' (jj^ 44la.U.j]l aJLsJI 

a (j^ jlii (_jJc. (Jj I .T> 11 (j^Ai tj^j '(j^l ^J-^ aj(j I .-11 oil ^JLaJI (j^ 

tAjjju (J<alc. AiLuial .^^AjJaftkla sjlj^ ^J-^ '^^^ a jl g i r-i (j^ PEN J^f^ La.ijc. 
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a ig t r-\ liJ _jL-u 'LSJjy (JjA»j]I '^^^ (SB) jJJ jA^I dil 

^ (jitjl ^ J sjl i^W-j-i -ijc SB ^ PEN jijJJ J PEN 

. P J a (jjla-ajll PEN CLll jjL QA UJ^ .^jJaikiall ajl jaJI tllL^jJ 

^UI^Ijoa jl^jL^I tlai (DSC) f^^AjL^aliilll ^nirtlU (jiiLlLall '"'I J'-- ^ 

luj t^Ui J 'SB J ja. jj AjIIc »j1 (JliL^jj cjaJi PEN S jjij lS j?-^ La.iic. 

. PEN ^U. ^ 6^1 J jL^-^l AlaSj ^1 J (J jjij 

4JLaJI a jliL»!)lll 4JLaJI ^j<a a jliL<L)U) jJiiJijl jJI till jj<t)3jj (J:JjaJ ajlc. iJJ^ 

.l^J ajlja. i^j] lilljj 3jL<al| 3JLaJl aj^L J_jjlo jll JjS liU jj tAjjjLlI 

13 •• 

ejl^)^ djL^jJ ^ 1 o (JxiL»j]| (_5^>a>j Lo-ljc e^lj AjIl^o 
ajl^y^ jjj .^jLollj 1^ jjl laj^j lj^>ia ^Jjb<aj 4 J"^ ^-^^ ? j^^ AJlailjl ajl^)^ 

• (_j^L^_)]l AJlaiil Bjl^)^ ■^j-^ Cy (.5^' 20°C (_jA ^)1jj-<i jjc. jiuiiljj] (3^-^^ 

J'^^ ' "J^-?^^ -AP lJ^^*-« (j^ J 

AjkjJ i_Laj jLoll (Jjaa>jlj .AjsLjaj 30''C JjLiJ tillj JjS ^ijlja. 

t^i^l ijj^ A^jj J 4 74''C U jj2 r t^W^ j Jl^l s J ^j-i PET liliLoj 
jjsj La PET S J ja. ijij jaj l.^i-si« JjjW . QST U jjS 

• 150-190°C (jjj ^jl jpj » j' '^W'j-^ PET 0 jjIj Laj-ac. t^jaJi Ljiac J ( 125''C 

jl^l 3Jaijj 4l20°C U jJia r (^L=.j Jlilil a jl ja. A^jJl PEN cilllaJ 

ajljz^ ^ Lai .220°C J 180°C ojj Jf5 "a jjj .270''C U jjS t; c5jjL 

jLjII ej ja. Lai .a jlii^l <ilU ^jjlj La^ 140-150''C ja. aLSI 

. 180-220T JMI <^ PEN j^-JjJ ^j.r.ioll 
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a^<ili..LA]| oj_j1j11 AjjL^jII o^^^^VI " (jl ' , '•^ J lillil -jif^' -^J}^ 

.AjULAjtW a'jjJ)!] J iajl'j^] AjCjVI ilAiAaJij ia'j A'uaeiW sjjlJl tllljj^jaj 

^ ^j^l AjjJa^l jj^alaj (jl jAajl^^lJ jJAll^jjll (_]j3 La] (jS-aJ ^1 

.^jliill iic. CllUj^l ^jji-uij tljjl (jLijotaJI ' '7- j tLa^ 0^^^ <^^l 

^^>jLU jioj] CllUj^]! jXjJaij '^>liiU AjjUiaII iaj^ylil PEN dlljjS (_paJjaJ Xsc 

^jjb<aj (A^iola e^)jjja tjj^ '^■^ L)^ • jV^' "^J"^ 't'J^ ^ t5^j ' 1^ J 

"-^ ■ '— SjL (jlj^j .diUj^ll - ^^^c. aIjJ 

jLiui JaijJa iJjaJS PEN l^lj jljJ 

^ Jjii La IjlAj .PEN ^^LjJ^ »l Jl^\ sjljiall CjLSjJI JaijJa (j-o jl 

. jLjII <.llil PEN CIjIjjS s'yS 

JLa-all 2^ sjlja. CjLa.jJ ^ AiSJ (CryStallitCS) Cjljjli C> 

'50°C c> is^^Ji Jl^Vl Sjlj^ A^jJi o>.^^n .llO-nCC 

(J! <^^^j^' Jl^VI jjjSII (j^alikj'VI .PEN sjjL lSJ^^J 

CO2 AlaS SjLjj CO2 Ja*^ SjIj j . CO2 cAj^jsA PEN v^Uit ^L^l 

.^jLjII J"^ (.s^W^^^ (JlajjVI aj\j^ ^-^■J-^ ^ '— °-- J J i^U-ailAA]! 

^-v \1 . A\ ^1 ^jjljj .<aJL«-all sjl^>^ ^-^■J-^ (jL-aaj ^ tllljjlJl (_>uLj3 (_>saajj 
Jj cAjJaikixi sjl^)^ dlL^jJ .lie s^)Ll1.<i^I "ULaJI J iSj^ UJ^ UJ^J^^ I '1^ jl 

J cCeraflour993™ A-41_^l o^^^ (^0 <^J^ J .Ceraflour 991™ 
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16,15 



Lui^^^oLa Lu^^joij Ajtia^)^! 



•DSC s-i j^H (_si f|/2 o^Lia (j£^ i3«c.' J^A) J'i«-o lsIp^ (JJ^ -^J 

. jLoll sjlja. aIV^ jliill >at (-alj^l 4j/iJ (1-11) 



8 -1 

7 - 

6 - 

5 - 

4 - 

3 - 
2 
1 
0 



160 



180 



PEN ■ 

PEN+3% Ceraflour 933 • 
1 — 

240 



"T" 



200 

T"C 



220 



^1 SjljA ^La.jJ ^Jj JLpi Jk- >»c LiLuaji :(1-11) Jl^l 
olflL-il J ja, ji PENj PET <> Jil 



si _jj jLal ajaJI 4ll3tliVl (_Pc- jUicVU ^jIjVI ij jjll <Jjijil JiJiAl -<^''ti lSJtS 

filial) jLJajb -<^r. ^1 4(AG^) luAiilS S>J1 ASiyUj t(AG*) cjli 

4-oSaa!a AG* J^J' "'' tAjiiij^jAJI SjljaJI iJllL^jJ Pallia ^ . j^UI ^)jc. AjjJajIjJI 

.ijc. J .cjliLiVl AiLiaj .lie. (_^L^jll JljjjVI Sjlja. a^jJ j'-^'-^" lAiAaJjj tPEN S 
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i-lu^ .PENj AiLjaVI (jJJ JJ^^ (JU-aijl CLljA^ cAjiij^jAll ojl^pJI diL^jJ 

.^jl (Jcliu \^Sjl ^joijLaJLa JJC. ^jj I ^"''^ ^; dlULja'yi ^ ^l^^aaloll dlljjiaall (JxxJ 

SJjLx-o 5Jaj-ul jj jLjII t J tij?":! ^ •(Avrami) ^j— atj^l 4__JjIjla 

(1-11) l-^ = exp(-kn 

AjUjII Aru^h (1-11) aJjUJI Sjlfij 

]n]n—^-lnk + n]nt 
\-(t> 

ojI^):^ ^^J-^ Cllaj i^j:^ Lo-lic. lillij PEN J^f^J^^ (J^ (j^^ 

jIjjU I'J.h'i-.II AiUa Hal . 2.5 (_^jLuiJ n ([>ul ^ j^l ^JjUl^ J^4^ cJ^^x^ ' ' ■ ^ J 



V-aJ) S .4.1.2.11 

13 ^ 

SJLaJI ^ S^jaLII (Jl ot'iiiiIj uj_J^ U^J ''^-''^ ' ^ 'J^ j"'^^ dltj 

J^.^lVI lie. ^liSjVI ABUII jlll Cjlij jJI ^ jaJI uUj^' "^'^ 
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' _ lilljj sj^LluI (JcUj (Jc-lidll _Ji^^ f-j^^ UJ^ ojl^j-^all S^)-alj ^ 

^JJ^ Lii£ .dlUj^ll --^ - jr . «-i jipll L$ ^ -^-^ '^0 ''"'J'^ (S^j^j^l L$J^' -^-^ 

ajlj^l (jJJ AjL-all ^JLaJI A juil "mil Sj-aLlI ejlj^ CjL^j,i ^jljjij 

.CjljkjJ PEN jJAj] jj (JjS Lai t3^Jj]l 

jiiUl PEN 4jL^I aJUJI ^ s ^ Ai«iui*ll s jl j^l a:?.jj C-''-'^ 

U 2uL^I 2aUJI ^ s . 265°C lU^j 240°C oh 

aIUJI sjxiLlI »jl ^J'^ .Aiju a jl ja. A^jJ 'PEN JJA}3 jj 

.jxajljjll (Jji La I iijl Jj ^JjC 1 . liijj jUtJI c3^-% ' " 'J^ ; (JclLall -J " ■ 

AAuijj jjLill JJjl^ <.5^Wj • <-!jj:}2 J",)* AjjilLall 4 jj-ajl jJl (JjS Lal AjjAjaJI A^ jji^^ 

• O.Sdlg"' ^Jl ^^Jijo. J i^jjAi jaj i0.2dlg"^ AjjLii^ 4 40: 60 

.AcLoi 24 (_jlj 6 jjj JcLLall A-aliyi ^>ij ^ j) Jjj 

jj aI^^ ^ (_33l jIaII iPEN (J>a ^ "'° ' "I JJ-ojl JJ Jj^ La (JLastLLul (.S-^JJ 

Ajuj;^ ajLoII aJLJI ^ ijA^ "^jjji" iA tAjL^I aJLJI ^ aj4?il (Jjs liSlij tSjlliall 
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^ ^-^-'.-y PEN jx<u] jj Jja La JLa^l 'jj U£ .PEN j^xJ jA Al?.tij^/l ^LJi^j 

till jjxj] jjl AjIIc. ojI^)^ diaj AjL-^all AJLaJI ^ Aju^y^i o^>aL jj"^"' (j^-oJ 

Jaj^>ii (JjJaJJ Ujlj^ SjliLd 

20 

L>* ° j'^)^ '^J-^ J:}^ ^^>" ^■^_>f^ ^Ljjaill ' _ '^l-"" 

^1 LaS .S^^aLo 4jSjjl£xa jj-alji j iAjllc AjjAj^ ji till j t^^jaJI (jjjll ^l^C- 

.(PBT) (ij^ jA\ cjVtia jj )^ j^j (PA) Jll« '^'^ji^ ts^ Aijlsl) si* 

till jia-a (_ylc. V jl j-ail 4jL^all 3JLaJI ^ e^^-aLlI (Ji«-a *'^'^J cl)^-":! 

tliU jslui jjjjl _^-p (j<o « " AiaS AiLjaL tAijLuJI (J^I_)a]| ^j<o ^jjjLajaJI jl ^jjAiijVl 

.lO^Ujill 

ia^Lp s jL^l (jjU^^ ^ J ;PENj PET t> 1 : 1 s^l> .A^jLjII S jiy<V) 

jLdll .laJLyj '^1 J Jjia L>* (Jjaall (_j]| gjl^^JI iin tAlall ^ 23 (j-a t5^' 

(JllLjjiui^ ^ t!io| .PET ^JalLa Jl jial ^ ^i^l jL^aSjll PET J:?-tJ JjJ ■^jM' 

j_jJall Aik^aala ^1 j^l AjIjLjjII ojiia:VI (J>a (_paii.l 

C^j mi jjt LU ^ PPTj PEN ^l> 'u! .PEN (PPT) (oAA^I 

ajjsl J SOO^C U a jl ja. tljU .iic 4jjI jaJ) ^LaJUJI j1 . n'lll ^ 

' _ ' ' "'' (_jia«Jj (jj jT' ' "J^_?j tl>* (jj^ .1^1 J (^^^ (jLlLb-aVl (jlj_jJall ^ " ^''J t^j^ajll 

ejliaiVl ^1 Jj-oVI ^jijl^ ^liijjVI (^JJ V .A^jioLa till jILoij] JJ ^j^ a jjT i .-i 
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j^-Iij -(NMR) ^..jU-w^ll 2jaljU„ lillj (jjjj Li£ cAjljLdll 

. 23 ii^i itits cj| JL^ jj (j'jSj i .J^\ J All^ 60 s':u 300°C 

juulLoiIj penxpet ^i>i ^a^uiii s jl^Vi 2u^i cj jsi 

.(NEN) ojiAiV' '^Ij^ cs^^ J (BEB) oAAjV '^'jj^ cs^^ ^^j^' jJI 
. 'H-NMR A^aLjk^ NENj BEB J^Uill J^^US ^Liil 

.AjjIjS) AjGjJ) t> UjjlS 1*411 (^WV Ajljliil) SJiiiiVl Jc-lj^j 0^ ■^J 
{jj3tjaj-2 dlljjjj-l 2 Uh-;. ^ 4 1 ml ni (jJ^joiL AjIjLlIII aj^Vl 4luij£c. ^ U^:M^' 

iAitlilall i jJI IjijA AjjLiia Cjlla^ jjjUall Jclijll j>i JS Jj^j .(BEN) 0?^^ 

jilL NEN J BEN j BEB t> 0.25 : 0.50 : 0.25 Ljjii j ^illi j 

AjIjS jj^Alj . 2^ Ajj JJJ^j 4-0 jskJ ^^UUjlilLj Ajljlii]! SjfiuiVl tlL^lcUij jj j«J (j^^ 

: ^ L«S /uKi 2u1jU3I sji^Vl Jtlii 
(2-11) -NEN- + -TET <^ -NET- + -TEN- 

ia + b = l ^ b J a ^^ TET j NEN jl cJ^ll ^ cA£ I jj 

:^ti]| (Jcliiill AjSj^ (jj^^ J^-^ i^liill jSc 

(3-11) — = k^(a-x)(b-x)-k2X^ 

dt 

tJauul A'nu^ ^^Jc. JjjyoaJI (j^-oJ (3-11) aJjIxaJI 

(4-11) ^ = k{x^-x) 

dt 

(4-11) Uol^:* Ji^Vl 
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(5-11) ]n-^ = kt 

b — r 

AiAaj ^-^j 'NMR '"'^j''''''' tJl-AT^LjiU AjIjLjII sjIL-uVI -ij-^^ 

.t Jclioll (jxijSJV^ -\n[{b - r) I r^^ c^J^^Ji k = k^=k^ cA ^\ 

300°C ^ NDA— 1 Ailia^ 4j3j^ SJU. ^ Igjlc. Jj ^'t 

.(2-11) JjJisJI 



SOCC Jii XAA^S '»J>Ji\ JcUj A^Sja. CuljS :(2-ll) JjJaJI 



A:/[min"'] 


Sic NDA t>a AjI jxll Ajjlall 4 unlit 


0.08 


03.2 


0.07 


13.6 


0.05 


31.2 


0.08 


56.3 


0.11 


78.2 



c^H (jjli 3WC 4 0.050mln"' cIuIj jjlj 290°C ^ 

Uia_il AiUa t_bat^ CjUisuiJl si* (yaj t0.141min~' '^J^l 

.140.4k J mor' 

^JLaJJ 2 ah.;. ^ ajlj^ CLlL^jJ .^jc (j<ajll ^LjS AjjAjaJI 3^jjl3l AjSI^ 

(6-11) M„=M„,+kyft 
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s>c ujjUJill flj^Lj (Arrhenius) diLkujj^ ^_gk. Jj*-aaJI (j£-<u 

: cjlilxJI ^Jc J.^^"' PEN ^U. Ail isJ |j£Aj .Ailii^ »jl 



M„=1.33xlO' + 1.78xl0^xexp 



^ 27922.83^ 

28 - 



X 



^ iPET <JU ^ 111 



M„= 1.99x10' +624x10"^ xexp 



^ 22800^ , r 
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cjI jjAiljJI .2.2.11 

j^L^jJI JlSiiVI ejlj^ ^J-^ UJ^ tlW^ cs^ t I .-iiVI AiDij (jiliijl tiliVtiaiJI jj-o 

.PET aJU ^ ^1 

^ PET jjjoi^jj 1.^^ J .PET ^ AjjlLallj Lluj.aLi ^ i.^"' idlVljijll (j-a AaxiII 

j_jic ( (JllVtiij -6'2 (2W^J^"CO- J_jJ Ajjl_j*jijtSI A^j'unflll (Jill jjaJjjJI jliS 

^ ' A£j"'u^i<^\t CjI jAajl jjll UJ^ <iaij (_sAj Cljljj£jall ' '"j ^ (J-al£ 

oVliiij) Jjj Jj PBN > jj ciiA^ PBN i=^t t> jjL J PEN i-ull j> ot jjL 

^Luooj PBN J^l i> cjl jjLll PEN ^\ t> cj| jjjl t> JUjjl djji^u . ( jJiijJI 

31 ' ' - 

.isodimorphic co-crystallization^^liiyi jLa«1I liljiiJI jLoll 

-co- ciiVljajj (JjIjIlo (_jjL£ (.s^^"4' 1) A£jluLtt]l ciil jjxjIjjII lilLuj 

Laja iXLui kjL: (P(CT-co-CN)) ( i:jVl:iaj-6'2 jjl/no ^^lii uaLo^a ^^-4'1 
CjIjjajIjjII U .^^ (Cj^\jial-6i2oAiiji-co-o^) ^JJ^ tiljLJ 'jlfill; tilstlj 
( cjVlj4j-6'2 jjlm- (^Iju jjLo^ (^5Sk^a-co-i:jVljaj-6'2ojliy)(^j^ a£ jLiJI 
(^Ap tA£ JLiJI Ajjj^ jJI ^LjS Jill l^j ^ jkj V (P(EN-co-CN)) 

jjjlm^ ^tii jjj^j.XA j^^al^-4'l-co- '^Vljij-6'2 (jjljLjjj) A£j'"iin«lt Clil jxajljJI 
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^-44-co-cjN/lnij-6'2uJAL<> (P(BN-co-CN)) ( 

.Aiuubl J Jsij jV^I ^ (P(HN-co-CN)) ( jJAi- ^li jAija^A 

P(PIN-co-CN) J P(BN-co-CN) >U1 ^jj^ jJI 'J tSljUl 1 

AiaSj P(BN-co-CN) t> Alj'iMirtll til) jjAil jA\ J .tiljli^ jLu liJ jLi jLj-^ ' -^^ j'^ 

IjLjjjl P(HN-co-CN) tdjLixJI jx<Li] jil jV^VI s J ja. ^ jIjJj Jj11<JIjj 
La Lllii J . ^'^'^^ J£ill k >ix> i Ji5 P(HN-co-CN) iil >iuJl jxajl jJI 

(jiaA^ (J±a jLij tllV^is" ^ A£j^ijuLa s_>«lj PENj PET till j^luijl jj iSJ^ 

cJijLjAji 4(CHDM) Jjjllj- (^lii (jUSa ^-4'! j (IPA) 4}3tiajjjyi 

till j'liiijljjj dlVl^Jh^l (111 j'lllljljj ' 1^^^ .(JiJall (JjT nl' (J^lj^ (ll|j A^jfluLa 

.(PECA) ( cjIIjjT ojlm- u'-^ (^-4'!- oMi) <^ <^ 
(BHEA) Ci:Lj(iJ\M ^^jjA!A)-(j^-6'2 aijSS ^ ^jVl aI^^jJi 
s jkuVl c> 's^Jji'^ c(BHCA) Cj:1ij]-( (jLaSA JAl^ 
J jlilt (jjiiiiyi ^ (DMT) cjVtia JJ JjIlo ^Uj J djVljij JAi- ^^Uj-6'2 j-<J 
BHEA gj>l c^l£j]U Sjxilj]! PECA jjjSj ajjIjII a1^jJ\ .CHDM J 

35 •* 

(jiaiij-a JaijJaj 4jiiLjj<o S jl j^ lllL^jJ .Ijc BHCA J 

jj-uSjj .(jj^jjSjVI C>^lj^ ^J^J '^AA^' IPA (j^ AjuJaljlxi dlUjlioi* l_g^^ 

dllj iojlila V a£j1u!ui dlljj^jJ ^JJjj AjjjLlI Ajjjll IPA (J^ (.5^' dlljjjjaix 

'j ■ " A^jlLa a£j^L1a1I dll j")! iijljjll ^M"^ L$^)^^ '^^^ O^J '3^^ O^^.?^ 

.sjiiLa JJC. ASjIulo till jlijjjj (jj^ CHDM (j-o Cllljjliji* (jl jla-all jj^ 

^'il a. ^11 (JxjoiJ ^_^l '"'^'j.'^"'^^ Jj.lxJI Ixjoilj LijL^ VI at'iiiiI ^Ij^I e.^ (J <<t'"u in 
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i'USjjlSj^l (_)^l_jiJI (jx lillj ^Ak^all SjtLax S^jlLaJ 4^jluLft31 dll jioLj]_jj3l 

4^.1x^1 4£j^Ljia1I dll j'liiijljjll Aial i^Uj jjlaikl ^-^■^ UJ? ■■'^jV^ O^^J^ 

. PET— 1 AaaljJI tillj t> (jiaikt jVl >.U j^j JPA 

jIjjj (PEP) (C^\J^hA-^i2- Cj^) ^JJ^J PEN c> 2Lj;;j^l Cj| jxajljJI 

. ^'^ PEP jLjJjl j^' cJ^^^I * j' ^J-^ 

Ajjiaxil Sjjjj ^_^jjJjA ^Lu iIjUSj^ . 1 .2.2. 1 1 

cjLjldl PBNj PEN t> Li-i-a1 ^bTiUjt ^(3-11) Jj^l 

jl (jjlsj a£ j'l Ml oil (Jill ji I liji jjll 4jj]aj3l ^ ^1 . ^'i J J ^jji^pJi jaJI . 4jjjJ j^)4!)Ul 

dUioj ta-in ,^ J i ji^^ . ^^pbn J pen ^iaij^i ^ cy 

,A0 nl'iyi (_^J.^Ijl]|j ((jjujjjllj iCLlljlA^I Sjjia |-ilajiL-i ^^j'lninll ijlll J^joul^^l 

^ aJj^jjoLall a£ Jl' ni nil (Jill jj<ajj _j<al) qa (JLajtluil j ^Lilaj-al (_5 

Imol Jcliil ^^yi (^j*^ jjAlA (^l" ClkjA jj.^^Vl ^ja. SllaS . (3-11) Jj^l 

.ijc ^jjjoitj jjII ^Jjj ^y^ji (JaLiLiVI diUjjjS 2.1mol ^ A Jjiialajj (j^ 
.(illi t> jjjj J Alall ^ 70 ^jjiau ^ j . 80-120°C 



38 


tlilj'i iijtjjl A£ jluU (Ililjxajjj^ :(3-ll) JjJaJt 










111-110 


A Jjlji'inJJ -( (jjjiSjjJj* -2)- 




106-105 


ujj^^jj-^ -( LiH is^JJ^ -2)- 




211-210 


Jjjjiu -( ,_jjjSjjJj* -2)- 




121-119 


-( Oij^ ( LS^J^ cs^JJ-^ -2)-4)- 




181-180 


jjjL,.( j^jjjI j^jjAi* -2)-4)- 




110-109 


H Jjjjiuuj -( Jiuj (jjoiSjjjj* -2)- 




128-126 


jjjjIa-( j^jjjj ^^jjjj* -2)-4)- 
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(JjAaJI ^ sjjSiall '"'^■^'"'"'■'^1 (JLajtLoiU ASjIuuiII dll jluij] jjll "lU. ^1 ^ 

( Jjj jj ,_yja^jjjjA)- jl tliVtiaj ( JAi! ts^JJ'^ )- 0^-6'2 J (3-11) 

38 ^ * * **•* 

(>-ljijl)^j.c:.UaUx, .2.2.2.11 

DMT J-«^W (PEE) c_iaUu3) 2ljM ( jL^ij jy ) cjULLko ^.l-.U.^I 

Jjl}lc.( jy ojIiLlo ^bj)^^j^j tjjjj tjljjj-4'1 4^ clAjA .NDCj 

( ciiVtia JJ Jj^jJci jjjj cs^'-Jj) ij^ji CjIji^j (j'^Jj .1000 0 c^j^ ujj J-^ 

^lil) ^jJaLall 2,6-NDA oj-aj ^aUJj .AjjsLstjll Ajilll ^ Ajjiall ^jJalLall jjJ 

. gjlill PEE S-lSj.aJ ^lauaijJI (Jji ^JijiiVl ^ jj'"^-' 

A^jIjIjII A£ JiAA a jjj^^S .3.2.2.11 

(^Ic. i^jluiM (J_jjb<a_jll ^jS-oJj .dll jUJI JJJ-0 3?-^ sjliiixi (_).«3l dl'yijajj 

IPAj (TPA) 4?Hi2 Jill 2,6-NDA j J jljli l5 j?^ 

(j<a ^ (Jclidll ^_Jja>J .(jjjia-a 1 ^' dllljjSlI CLL>Li.j ^jxJjjVI i 

(jiaii. iS^y^ ^ 4 260''C sjlj^ "^-^J-^ (.5^ teiJI .iic. !-iir i ^nll tll^j (J<aLi. jlc. 

. 274-288°C J\ ^^1 S J J^l J- ^> 
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tjjjSj ojuj .30°C ^ 40\60 aauuj JuA ^^Uj/Jjii gj> ^ 0.60dlg"' 

AJLaJI a^)<alJlj jxaJjjll ^^^jaJI (jjjll S-^Lij (j^-oj dlUj^l 
^ jl^Vb (jiaja^l ^-aa-J 1.455 gCm~^ UjJa ^laa^i. (JjS^ 

aj)\^^ A^j^j (Jia-aJ Ajjlmjl jjll ojLall .Ljj tjl^^VLj (_)^^)a-<ill ^ 

Alall ^ 300/s t>j '»J ^j'^ t^^j '"^^ 80-140°C JM' <^ cj'^ 

(Jl 8 t5*^ ^^joillall iill Ajiou 111 .^1 Ji*^ A.liiiMb Alall 1500/s 

(_^J 2 ja. 4 h.ili J liill <ijaija l^ja. _^ J i_iL}^^) 3JU. lit . 24 

•8 Jj^ 

^l>il .3.2.11 

PEN J PET 6- ^l>2l .1.3.2.11 

t> UuL ^ VI »bVl PET jj-Jjj PEN AiL-bl jjJj 

(j.a XljjjiJe^ djLlj'hiiflll jj 4jV J^4^ i^tijll J AiuilLj 4j3jLa aJL^ ^ 

jjc. jl ^ ^JSj^ LiJajl lilLiAj .ojLall ^jya -"^^"'Jj ' j-^ ^ (_>.al tAj^joll 

jaJl 2Li. J jlll sjL; j] ajLoII ^UUJl IjAA PENVPET ^L^l 
(_j.i.a Jjjj iAjL^I <!UJI AjLac jjjoi frliit .aja^I dSu. A}3_^ j'-^j'^^"'^ J 

AjalLjj Ajl^liill sj^Vl (j^ (j^ai^Aall j'iiiirtll ' ''' ■ "J .AjIjLoII Sj^VI (J^^ 
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jjj]ljaj-6'2 i,]jJyLtjLS AjixlA\ dlLjjjj^ (j^ A^Ull ajLiVI CjIAjuo 

^Ij t^jiijia jxtjl jj ^j<o ^-ajLill SjUiVI CLiIaJSj tdlVtiSjM lIj^J^*'"" Q^h'S^^j ' " J ' J.'J^ 

. JjlJt ^jAlAjVI J TPA J 2,6-NDA t> j;;}^ 

(_SjI£j11 t> Sl£ 'tjU c^J jaJI AaJU-Jl flul Jjjj t^jaJl (jjjll UJj 

. L/i jliicVI (^^a LaA i_La. J Ajljliill a JLuiVl J 

s jloiVl 0-=^ cs^j (Ultranox 626'^'^) cjjLjjS JjjjJLjjjI ^^Lai. 

PET (> 2^l> (BOZ) ( jJjjLa£j-3'l)-a-;^-'2'2 AiLiaj 'jli .J^li^l^j 
gj . 275°C PENj PET oi^ ^J^^W^' »J^^1 Lj> PENj 
BOZ Jj^jj PENXPET 2:!>il 2a:iLii]| S jLu^Vl J^US Ja^iu AiLL 

JtUill Uj.Vn ^ tial^S ^1 168.9kJmor' t> (^J 94.0kJmor^ 

.'^'^BOZ uj'^ 

Aiijiall .AjL^I aJUJI ^ Sj^l PENj pet t> Ajl^liill S 

Jtlajj Jj; .AjjIj ja. a^j jl PET J ^jA ja. A^j jl PEN jja 

jaJl Aj?. jjlll Jjjua jll AjsIS Alallj JjSJc. jjliii) tjSj^ -^Jr^ JJ PET j PEN 
(j<a A£ j'l in A i^y^ jAyW gjlall ^ Aj3jLii3l sjJluiVl (_$ i n o (jjA^jSj tAjjC-^jAll Ajjlgjll 

cjLjjUi] SjUI JL«luil tVhn^'J ^Lojllall i jhjj . '^^ PET\PEN 

PENj ji PBT 6- .2.3.2.11 

PA 6.6 ?!^\ a;<j-Kj-'l jiJI ^ lu.iVi PENXPBT 
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aJU ^ AiiniJl 'J Vj .-OW^l ^ PEN\PBT J PEN\PA 66 5il> 

2cjl>l (jal liSli t> ji^l t> 2LGjai jiu^l J^l ^ jA PEN\PBT 2^1> 

^IjJ JlSiiVl Sjj^ cjUjJ (4-11) Jj^l cjk • "^^'"^^ PEN\PA 66 

.^Uj JlSijI Sj . PENXPBT 



PEN\PBT gi)>i tr^-Ujil Jlli^ifl SJja. CiUjj :(4-ll) JjJaJI 



100 


70 


60 


50 


40 


30 


0 ^PEN% 




76.3 


70.0 


65.7 


65.2 


65.5 


59.2 7;/°C(PBT) 


132.6 


123.2 


123.1 


119.2 


117.4 


117.3 


r /"C(PEN) 



PENj HDPE (> ^l>il .3.3.2.11 

(jpJU ^tiill s jjjAuij jjjl Jill (JjSJS ^ S^sL^Uj 3i jj«-a SjLo HDPE 

jjx -U.i-.VI jIjjJI '-^^J l5^>?^ (,5^' °JJJ:J^' i-S^-^ .oi^lj ~jU.-^ ^ 

^jjILaII oiaJl (j^l jaJI ijM J.1*J HDPE (JJaIj .A^UUI dlUjUJI J Sj<j-...M -II jjjl ja]) 

tjliJI >>l^ ^^ HDPE jjj ja ^ aIJlJ^] ^jL^l .H^O >.U 
^j"'' ajIL^ ^ ^liaj J ' "'^ '^u.-i..\i ^in--^ (_3^^ PEN (jli t^JjLLalljj 

j'uiijljj (j.a JJjIjS Li'"*''"'''' Igjoiij ajjjjj-ull .AjjI^I Sjjjlsll ^^^It 

.PET 

if 

^tijj (jl Vj .AauiLIa Ajjaj '"'^°;U.\I o.l.l«j.<i JJjlj2 ^j''' tlLLui LaSj 
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(jlu^ J jjlxu HDPEj PEN (> gjl> JL«iu,l '^j ^Vlj 

JLaatkuLj 4ja*]l si* jjL^J .Sla^ 2 \< ^ JlaJ PEN J HDPE (3^1 JJ tjj 

48 * * • 



PENj ((i^Lli- ^ iJjVUia^ 6- ^l>2l .4.3.2.11 

yUil ^ 2-1 JLcVl PEN J (PTT) ( jJAi* JSX cj^/tiaJJ) ^ (> ^l>ll 

6 J ja. <^ 2^ j^l liblldl jA liSlj tlifi La . CjLyS Jill 

. 0.57 s 3-ae.!iI<i (J^Uii ^ 4 (Gordon-Taylor) jjijtj- ^jj^jjc. 3JjLx^ 
(7-11) =^^^^ ^ 

2 s^jlii t^Ujii JiiiijVi sji A^jj 7;_2 

(,5* . (Fox) (_)^ jS Jj«J Jflir'niVI IjuJ j (_5 j^t SJjUix tiJUA J 



(8-11) 



T T T 



Qjt PTT iyi lSj'^ "^^ '^^■^j' ^ Uiii. JjLJI jliiSI sjjj sjl ^J-^ (jiaaaJu 

.^1 PTT AiU ^ 65°C PEN a]U ^ 180°C 
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PENj &^l>^' .5.3.2.11 



(jx A£jlui.ft31 till jj-oj] jjll (Jdijj .PEN ^ laal jla qjiA (PS) ( (jjjiluj) (_jJ_^ jjl 

.a ji d 1 nil ^_>« PEN (j.a AjjI^I J-«jil ^ (SG) (Jj \i . .ijlfy^jj jilm 

s^A ^ T - u u ^ SG-g-PEN (j-a A£j!ijiui dlljxaJjj (jj^ I^A LS-^j:J 

(jslji (J^^ '''J^J 

.^^PENj PS 

(jx (_^L«JI jla-all dllij tSG liljiioLall JLaai-ulj Aislj^ll ^\ ** ''■ " 

^ \l±aC l^j^J (Jj^ ^ JJ' ^» Am^slioW A£j'"lnifl\l dll j^Lajl ^ 

AjaaljSll AjlLxi ^ liAj .AjSxS CjUaLujl ( jjjjiiui) ^ jjII Jjia 

.PEN J PS gil>l 



PEN J (cjUjjjS)^jj 6- ^l>2l .6.3.2.11 

AiLiI PEN J (PC) ( cjUjjjS) 4^,^ A Jjij^niji ^l>> 

{jjj ajtluiVl CLL^liii ^■^J''' ^ '''l) tiSj' Mirtll jj^jjII (jj^ j^'"!! 

(Jjliil JjI^ J (>a^iUajail LJjLaaj lilli jj-a jAajS) jsk ^ j .PC j PEN 

^>1»3I a jiAAjjSi .7.3.2.11 

^ AjA^l O^jU. pen j pet 2^I> i .PEN ^ PET c> gjl> JL«i-il ^jSal 
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jjc. jlc. jikU. (j^l ja. ciiLiiSjjll siA <^'-«J . 2,6-NDA j tlloiLoit i Jjia -Gi*^ ;TPA 

.AjAolVl diu. ^jjj Ajal£ 

^1 >-l^^J ^ .liljiuLa jxajl_jj (j* jl tPEN J PET tllljJ-aJjJ (JjS La jjxi 

(JAlo ^Liij diVtiij ciAi^ (_5jl-jj-6'2 (j-o iiijp.ui.ftll PEN J' '— ^ J 

(^jr^ Ujj <,?^J 2^ '( aArtH> <^Ljj) (^jj j JjSjIc. ojiiiyij Cj^/ljijjj] 

.^jjilb 1000 

(JjS La ^j<a A1«11 ^ 90 (jj^ a jl ^ ■ ^ cj?^ CSJ^ 

ojlj^ .Ijc. lillij tPEN jJ-aJ jJ cJj^ La jj^ Ala]l ^ 10 SjjjUJj cPET JJ-ajl jj 

^JaSJ 120 4_alil (j-ajj j (JjL (J.«.tJ1..uIjj c 295°C LijJli 

IjLj jxaJjj]| (Jja La gjj^' LS'^ •'^j' jiajoil (JjUj 2.5 mm sjiaa ^ill laJaJI 

. 150°C U jja » J ja. .iic 

(jajuij ^ • 'JJ^' ■^J^J^ jjijc.Lui sA« 170°C (jjlijll (j-N I in 

(5-11) Jj^l UJJJ .AjL^I ^LsJI o>aL flj2>.)/ A£.Lai S jJic llboi sla 210''C 

(il jiAJI jiuo! jjII <>al jl :(5-ll) JjJaJI 



dig"' 


0.835 




ppm 


11 






9.1 


(COJ A^iUj 


% 


9.8 


(Haze) Jja 


mol-% 


9.2 
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(CiVUAj.6'2c«Ljjjj-3'l)^jj .4.2.11 

L^m .1.4.2.11 

(JAixi ^Uj (3GN) ( ciiVtiaj-6'2 uJjjjjj-3'1) ^^j^ ^Likj-al t^j?^ 

.^jjjtlull ijMi^ j^j^jj:?! (^Wj L>* jia.^ jA J Tyzor™ j Ch^jJ'^^ l>* 
. jjkilL JjjlVll ]^ 188°C .UjjSs ^lSji 330 c5^ t> 240''C J 

.AjsLjal Aiiaj 30 ala ja'uA ^jLc CjSjjj cSiJj 90 sia 280''C 

4^ 4 201 — 203°C .ijc- jl^j^l Aiaajj ULi (_>^^' g^^' Ji^j^' '^^^"'"j 
A^jjiW c±Kj .19° C U jja ^^U.j Jl^l S J ^jJj '166°C U jja Jjj » Jjs^ 

(_^jaJI (jjjll ^ t0.56dlg~' li^ ajjAj^JI 

jalj .(j^illj 36000 0 jjS (^>^I jjjii (^jj ■ia-'ii-j 'ui^l^i 22000 

• ^^lSJ^' '— '^j^^j^ ^ 3GN jj-ajl_jj iJliLiiSj3 ^j-o 4jjLijjail ^^ja^ ' 

lill .2.4.2.11 

.lie PEN <^l_^l t> l-^-^ -Ulaaj (j-al jaJI (> Ac; j^aa-aJ 3GN ^jsjj 

oi^ CJ^J" jW"' 3GN <il3loj .■^^PET ^ cjliJa AJL«ia.l 

PETj (264-267°C) PEN ^\ ^\ ^ o^l 181-213°C 
tSjjiiJI j^i V^5U 79° C t^^-jil AilSijt A^jji 'J 4 (250- 256° C) 
V^5)U 70° C) PET jaliS <^,J u^j i^' V^^' ^ 94°C j 

. ( Aiai 2Li^!iJ 80° C (^1 j^j jjt 

<j Aajill J A^jIulaI) CjI j 3GN JJAil^jJ ^ijJaixill Aj^jjII SjI^)^ "^J-^ 

L« liAj .90-115°C (^PET j^jJ AlliiJI A^_^| sjj^ d .90-135°C 
.PET 2b!L.Vl j^l '^1 

(_)iijALi Ls^^j J^^' '^j-^ PEN "J l5^>^I ■'^j^'-j Cyj 

jAj c'Lia.jiill Alatill Aj^itVl ^ 140"C J cSJijA^l jji Aj^^ 113-125°C Ji^ 
.120 — 150°C (^Ij^ 'SJ^ ^^J-^ '.llK-n ^ (j-a 



416 



jjc. djllUu, Ji\ AlaliJl siA ij'^^ tCjliiyi o/^jtUl PET\PEN ^1 <iU. 

' _ t'^^ PET Aijia] <9JxjJa <LiijlLij t4jM4in11 ^ f-^J t'^J^ 

.(_^t Sj cjUjj ^ PET <illit jI^VI 

(Jat 3GN Aiiia jjjS tillj .PEN jIjJ c> (>aia-L<i jLa Jiaua 

((j^l jt ^ci^l <A jL 2 « '< . ^ ^ti ^liiill ^ 3GN Aiila AjalLuj ^j' ■'' ^ 1^ ^j^j 'I jli^ 

s,i^iaiall AjjlLo lillij tPET ^ (Jlit^iJl (jL-aiilVI Ajll (jl ^->-^ U^^J 

jAj 44 ja^ qJi 3GN lillloJ ^3^0. La (_jic. S j^ilr. .PEN J PET t> CjUiiiJI 

PET A^iiicl ^ 0 j^La. ASjIo <jiL<aJ iijia ^ ^jxi 

JJC. dilkilall sjtljLLa <j.uif.l ^_gic Jj. ^^11 (j^^ •'^■^J^^ J:j^ ^JiUitiVI 
Ajjic.1 (Jj£jjj (jS.«J '^-^ '^i^^^J -PET J 3GN (j^a liljjjaLall (JJjllj 

(_JjLiii.Vl (JLftrJii.aVlj jl cojIjaJI JLastLLulj ajn""lnin ^lit^a 

^ii^l (Jjfkj Alljla JLixlu:! Liajl .^Ik^ailiJI dlUfLlI JnJj] AIl^V CllilU 

(JliL^jJ .^jc Ajnir-Vl I'lla^'U ^« ■ (JJjia jjC. (dlllllall sJ^IxIa 4jMir.t iaxjL.callj 

56 ' ■ •• 

(jjjSj] b^Ajjj (jS-<sJ LaS ' JJJ^ cii* tJlSjjVI i^lj (Jj^ '"""'j C(_Jjlj^l (JjSjjjj]! 

(Jj^ •"•'"'^ ' . ' '"^ ^ HOmil ^J^Lajoi ^Luic. ^^IaoS 4(Jl^^l ^UJal . AjjI I II <^!k._^ 4juir.l 

fliii (jUIal ^^Jc. J_yy<aaJI jj^-aJj .Lljlj^ ^)LjSjij Imil W^'j'^ A^Lajoi jSI 

.lOOmil l^Laij t> lOmil 



.(^ jUI) i jLuk. 0.0254 L^jL-jj oijV' i> »> > 1 mil 
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Auj .A^lj l3^J »1 Mifv (Jj . ^\ cfUjj (AiVI '^-^ 

^-S^ J^J^jaC sLajbj <^ (jSj jja^l (^^1 Wi^J^^ ^-4^J^' 

(JjS ..i^lj jjl (JJAL^VLj iiiJI <ilja>J Lkiaj! ij^Al (JjliaiUj .(_3jLliJI i^^C (_^Jj<<ul!I 

Jliailj .90-115°C (^1 ^sAj lilt Sjja. (_^) AjjicVl tjjiuau (^J2^ lill 
isLajl (JS J tiiill (JjS e.L»jiJI (Jjla iJllI^ ^j! (_ySI (jfij^ cs^'j^ dyjj^^ t5^ 4jinr.Vl 

(j<a 4jjS<all J l£jfijjLa ISij ASjOJaII SiLall (jjij tS_y^ '^J^^^' 4jnir.Vl sjjjAui ^ 

jjl^j^ ■ "-* " «.! jA ^cij (_^^)^ •^_jfj' Aajjja 4.^ja ^jjc. PETj 3GN 

57 * ' ^ f * ■ ■ ' ^ f 

jA*JI oUjVI J t^JVI sUj' '^^j cLiiJI ^ jja-ftll aj^ 

tiill eLii! .^^n-N'iil jUaJ ^ tAjLol -Ua. t (Tenting frame process) 
.AjjUjjill (j^lj^l ijiui^ (^^Jj ( jlij J '^f^j^ •^^-^j ''''''^j 

(JJjia jjC. CjUiiail j'jjilal) <iU3uJl ijjl jJaJjjII AjL jIjSLjiI lillj (^JjJ .jLxjVI 

(JLa-»ll ^Sj (_5jljaJI •'J^' ^"'^l sjlj^ djL^jJ .AjjlLa^l (Jl£ La-a 'sjlfj 

SjrL^ L_^j sjljaJb ail^J AlitVl <iSli-j .t3jli:i 5-2 167-180°C 

.Axall ^ 80 Ajj jjLia Ajjlij j 

Ai>.UJl Ua iPETj 3GN CjUjL (jjj i Jliaxi l5L-aall A^ Aj^icSfl 

ja.U. A-a jlla i_iikij JjHi CljVLajtlai'^l ^ Silia A^ AjniP-Vl .AL^V ALL 
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(C,^\:jil-6^2\^^\^J aiLijji-3a)(^j^ .3.4.2.11 

^ 

.Ti(OBu)4 c> 50ppm ^ J-^ Jli. t> > ^ 260° C ^ A^l^Lull 
Ajkjj diLiluLx ■ t(8-ll) AJjU-all 4(_>^ja aJjU-o (jl L<i£ ^^2 .,.-.u-.^H cjIjj^jJLj 

ii^j Jill aJv^ (^^-J J^'^i »Jj^ 

OaljiJI .3.11 
A^ljK^I t>fl)jaJ| .1.3.11 



^^ PEN jjaJ s J ja. '^J^ .PET (^^c. PEN jjsli -^ji 
oa'^J^ (6-11) Jj^l <^ PET <iU ^ 105''C tk^^i a60°C 

.PETj PEN ^j<;-'<j--" o=l J^l 



PET J PEN Aj-icSf (>a) jaJ) :(6-ll) JjJaJI 

59 (Boaxoal) ^^tsil Sjja^ 



''PET 


''PEN 


^PET 


''PEN 




4200 


5350 


3500 


5000 


MP a i^ji 


110 


150 


190 


265 


MPa '-ijill jLia 


100 


70 


140 


80 


MPa lAlall ^ 5 AJLkiul jjc jLja.yi 


100 


70 


140 


80 




1.3 


0.4 


1.3 


0.6 





.aJVI oUjI (^-^ 
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A^jljaJ) t>aljaJI .2.3.11 

Jij=^ Js:.] a22°C <^ PEN j^-Jj^J is^WJi Jl^^^l ^J-^ 
OJa. ' 267''C PEN jl^l S J A^jj .PET ^1 j2 ^1 ^ t> 40''C 

. 2^ PET ^ 254° C cSj^ 

4;iLj^) o^ljiJI .3.3.11 

. lubj^ isib PEN .PEN jJ ajjUj^I (^>j lS 

A^j*^\ o^tjlit .4.3.11 

4jj^jjJal| eAu^^l .till jxojiJjl (jjSj ^^^Jc PEN jJaiSjJ ^_jjL.iall jjAJiill (J/uAi 

.(2-11) J^l ^^^PBN ^ J ji^Vl j:iu^ 

o 
II 

C— O— CH2-CH2-CH2-CH2- 





Jji-iVI ^1 :(2-ll) Ji-ill 
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^^^Jc - Ajj^^jJall ^jjLloj^I dLylclidJI a'^ '^^^^ UJ^ ^ f'J^J '^^^ 

A^jUil A^jUIil .5.3.11 

(7-11) 1^ I};' Ajtiij^ ^^^-^ AjjiiiaxSI dll jxsjIjjII ^!LaJJ 

PEN dlljJAlljJ jlill (Jaj (j-aiji (jlnJJ .till jJaJjjII (_>a*J Ajillj (jjj 3jjlLa 

Cil jxjjIjjII ^ (:)ja-y»SjVl ^jlij :(7-ll) JjJaJI 

ap 



2500 




500 




2000 




5.9 




5 


( Jj ) ijji 


0.4 




0.15 


12 nm SiO^+( jjIAjV' ^"^^J^) Jj^ 



[10' Std cm' cm cm"' s"' Pa"' ] \ ^^iUill : 

Ajipr-Vl .^_^.^^}XJ JjxioJj (^pJI ^^-^1 1 " li I 111 ^jjj JJx^ (jWTl 1 g mi fi i_SJ^ 

• 250° C -iic- IjjI 1 n 3?^' (J-^l (.^^ jja^l ^^liil 1^ s.ljA»jLa]| 

AjjlaC. (j^LcL^I SJajailjj PET TPA t-JjLaJill j-a aImiIlh tijr^ 

(8-11) Jj^l ti±! 1,8-NDA J 1,5-NDAj 2,6-NDA Mu^^j,^) ^LS 

L&x-ail PET t>« S jliixLiUI A£j'unfl\l till jXaj] jjll ja. liUi JJC-J jjjauuiSVl AjjUj 

J 10 
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^Ijj (jjltiiill (_paA^ CllljJ^jjJ (jjj (j^ Ajl (8-11) cJj-^?-^' Ji 
(j^a^a. jA AjlUi JlSVl .Ajjliill (j^aii. ^ Aiaa. JUi 2,6-NDA iaaS ctdiLoiS JJJ^I 
tAjjl jaJl iLaJl*^lj .(^Ujll JliuVl ajja. <^ Lblikjl .ilLiA 'J VI iiiUtia-O 

.Uajala I^Ll^jl JT-^^^ (J^l j|jj3j A1a3) ^ 30 (_^lj2»J jlpll .iljjp 

<PVD) S >jSU ^bjya 

(jiaia-La l-iir i >i dlaJi sjajSU ^Lljjall ^jjJajjil sjjjAui (^J^ .(CVD) ejij^iU 
^Jajj .lie. j_5jLiil J>la]l ^ 4jjLi«jS (JlLylcliij i_iLit.j tijijjj jjijJ (J.nl.."'iJj 

^JjJajall c3f^J .La_pljll jl dlU jj jill jl ojl^)^l <laj-ul_jj JlaJJ ojlaja Ajxjiia dlljSj^ 

Jla bj iuA^\ jps Jl <]U ^ <PECVD) l^jMh tj'n^ J s>j6U (^Lj-j^I 



66,64 



JTjxJI pet j^ji ^ L)#?>-^jVl :(8-ll) Jj-iaJ) 



°c\r 


'=8 




ap 


[gcm"^]\p 


% 




81 


0.098 


5.6 


0.469 


1.3350 


10.0 


PET 


80 


0.098 


4.7 


0.398 


1.3369 


10.0 




74 


0.089 


4.7 


0.364 


1.3381 


10.0 




89 


0.105 


4.3 


0.390 


1.3345 


10.0 


2,6-NDA 


91 


0.108 


4.9 


0.464 


1.3339 


10.0 


1,5-NDA 


89 


0.104 


5.2 


0.470 


1.3344 


10.0 


1,8-NDA 


















=S 


''D 


ap 


[gcm-^]\p 


% 




117 


0.068 


2.3 


0.141 


1.3381 


10.0 




122 


0.072 


2.5 


0.154 


1.3792 


10.0 




129 


0.091 


2.9 


0.228 


1.3754 


10.0 


2,6-NDA 



[Stdcm'cmcm"'s"'atm"']\A:iUJI :P^ 
10"[m's"']\S;jUliVI :D'' 
[Std cm' cm"' atm"' ] \ i2y^^\ : S 

T lie. 4ij3J 360 olal ^jlj^ SjaJU-a'* 
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^_^Ic. jUtil s^)^L^ ^ Uulj VUutHuil ^jjIaIVI .liui^jl '"'1°;^ (J-oUjoi: 

(Jluaj Jiv^ jjJ^ ^ iPC l)^ U:A^' L>S'4^J^ J 'PET s^l j 

O^A .A-slli-a ^Jajjj AjUaj t^Jaj-u 4jj ni-s PCj PENj PET Clll jJxj] jj (_JAJJ 

a_3j£^)ll ^ ^1 i . (J'"' ■ ■' " (J£ji^j '-^^^^ "^.^^J (.5^ (Jj' Ja_^ 

^ ti_njJl li^ .PET— J I JJJ- PC PEN t> ^1-1 .nil 4j jjii. (jiikjj .^JJ^ J^JI 

.PEN <Hjia jjc. ^ jiLalVl AijaiSjL AaJUJl 

X^\^\ iujliai) .6.3.11 

clij^ jj .Aj] ajSjxJI jjjstj ja. 2,6-NDA (>iLuil ,_y]c. dilj'iinjl jJI aJU. 

J (CC) JjjJ jL;jjj-3'l- Jin- Jd^-l<.l J" (HH) Jjjj 
.^^ (C2C4) JjjJ uWjj^-3'l-L!AJ-2-JijjJ-2 J (C2C2) Jjjj uWjj^-3'1- JAJ 

j_^L^j (Jlaijl Sjl A^jJj '(^jJtl 4j3^>Lajl A^j'h'iirtll (Jill jXtJ jA\ 

t^ilij (J^l jaJI (jjliJ .PET (j-a (Jj^l J^^'j 't5^' 

.Jjjj jLijjj-3'1 —J aLxJI cjlixJI PEN t> cU^t (Jj 'PEN 
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4jjLiai^I A-djlLill (jc jjatHII (JJ^ ' 'j^ '(9-11) JjiaJI AjjU,<sj£]I 4_<ijlLa]| 



PENj PET <^jWlj#i ^U-jSD :(9-ll) Jj^l 



rliJN 


IT hi 






03 




Z 




1 f\/^ 




c 

J 


(y 1 1 11 1< 


by 


4 


Z 




60 


0 


5 


%10 fUl jjlS 


97 


76 


2 


% 1 ^ji^ jx^all lluiS J 


126 


60 


20 


% 1 ^jj J jx^all lluiS J 


70 


0 


1 


%10 (.jJjjj^l JjuiSjjJj* 


50 


0 


2 


%10 (.jJjjj^l JjuiSjjJj* 


93 


15 


2 




96 


0 


10 




80 


0 


2 




50 


20 


2 








^ . .X \1 ^ '<<-.. 

%0 RH 
%100 RH 


J 180°C Sj ja. Jjc jjlt jiui 
J 130° C Sjja. -ijc jlc- J)^ 



CjliLflVi .4.11 

41^1 cjukj:* .1.4.11 

'PEN J PET J PA 6.6 J PA 12 J PA 6 'Cjljxcl JjJI j£«j 
((jjU jiui (jAA^^Uxll dil jjjLiui QA 4iLialj I'll'iUi^ 
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Ajflljil c^9.:m .2.4.11 

. J J j\j jp j^^j^l i-^tfl-A.^yy L>^J ^ - (JA Ajj^jjSI ^ * ■ .^^Lk^adll t^luj^lj 

cMjJ^ .5.11 
(0^V»^"^^)c5^J^-l-5.11 

jjSjp (_5 J .Llj) (_5jLaJj (_5^>iaC. jiuijijJ Jjl PET (jlS 

4jljjl£jxi (ilHoj PEN c> ^ ji^l Aj^VIj t-aUlVl 'uV PEN t,^!^ oLiijVI 

cP^»^ nAxJ JJsLijJ J 4-«jliaa : Cjliifkill ^j-o aj^I PEN ^ 

4iLjaj ijiaallj AluiAlalji.411 Jj^-uilll aLjJuI I jti-a^ PEN 4jiic.l 

La£ .4ji.Lui]| ^ic-Vl CllljjLa. ^jjj-aj] oAlia PEN Ajnir.l Qja lS*^ »La]l jLaJJ ^J^- ■ jVl J 

jj' •-• PEN (JLaatluil (j^Al 
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cNDC J 2,6-NDA j TPA t> (> ji^l cjl jluJ jJI 'J Vj ^ j 

^_^L^jll "dlSdjl ejlj^ ^j'^ -^-^^ ' ■ '* • ^jj '^_>" lI^^s" PBN t^>^ 
t * 1 71 •* * 

QA JjS^ ^_>"' PBN jlfj (Jiaua ^jV J . AjLjiall (jjijoij (_3J^>ia (jC 3JaLuUJ 

.4jSjjl£xajt Ajjjj3Sll jt ^JaS ^jj-aJ (JpJtj jt jjaaJL U«l PBN (j^^j 

AjjLiaiS 'LojlLij UAxJ I jl^jajjoil J AjjI^)^ AjSjjl£j.a PBN 
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' _ ' ■ "' " lilli] .(JjA jj^'j U^^jj^' Ajjlij 4iLjal isjljA^ Aj_jl3j AjjJa-a^ 

^j^jHij 3jtia^)All ajl^pJI tllL^j^ Jaj^>jjj 

lJuL ^ jrl Ji-Vl (PVPh) ( Jjija J^ii) <^ jr* t> ^l>ll lJ^SS 

. "^^s j^o^iUl ^UJI ^ Jill 

JliijI 6 J (PEI) ( ii^j jjjj ) PBN gjl>i <JU ^ rih-s jl jalj 

Ji\ jjAi 11^ 4(_>^ja iiJjl*^ >li (^W^jll JliiiVI sjja. cjUjj ^ .^^PEI 

.2.5.11 

(^uMJLoSi Jja.uuli lajLu-j .1.2.5.11 

I jJSia PET till jijul jj jja-aJl AjjLliVI ^.^^ ^Jnir.Vl (Jat'iiiM 

tVjjia Alall (^^i 10 ajja JaaJI (jliiil ^Oc. (jlS lit 4(_^jjAj (_g-lai». 

^^^Jt 4 h^l -> a\\ '^■^\ i<jji3j dlSjll J . (Lj jC-^ 5 |Jin J3I Ift^^Jiij 

^^\il| ^1 mitII (jj^ dlVl^l (J '-" ; .'Gjj^ (J^lxx ^jj'"^'' (_3J^)la (jc »1 niirll s«.Lui^ 
.Alljjj^ (JxljixJ (jW'ij LojS (_)^j^ jjc. ^JjIsjII pet qa o ji, Ai^l (jjlill 

PAj PEN J PET AjjI jaJI J Ajl}jl£jJI qJi jiJI t ij.^ J5 (.5 jSI 

* * •* ■* 77 75 

PET Jc. PEN SJ^ • H-5 
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tkj i^ya\ jL. lillLoJ PEN Ajjic.) ^1 ^ j .Ajj^l "L^j jlll js^ (3^»JJ LajS PET 

JxUjII ^ JiiaSl lilllaj 1^1 ^ ■ '-''''< liA j .PET Aj.uir-1 Lj£Lj lillj (j^ JjJaSl 

(j-aj 4(_33'Oj13 (jiaSil 4-4jlLa i-^\\'"^<^J PEN <iUjic. y Vj .4Ja^>juiVl ^J'' eljjl l^Uja 
.(_^Ac. PET frUiic. (j-a ^^J^.^ll ^ jill <il jj (_>iaSa.l 

l^^^xjll A^jlLa i^J$^ ' _JJ)^ "^^ (^^^ '^J^ c-LijiT^ sAuo (_^^)^ LaAjc I . ^-^ j 

jl IPA AjS^ (2>* 4jjljJa iJlitxttS (.5^ J'^ " PEN (iS Ji' ni a ^J^aA jj Jjij 

y ■ ^ '-^ j ((illj ^^^c a j!)lc.j '^mxi dilj^j ^ j*"'"' ^; ^^LiiJaiLj '— --^^l 
. Ul jA ^ 3 t>a (Jst 34?^W^I tlLlcliLjlLj (J jSjIc. (jjlAil (_5jLjS ^>luS dilS^aS 

S^jlLall ' J:?J^ L-ialiiJl i— ifuu Lax jliill Jiaij j <.Uiii] ^11 ^ <.! jj 

^tijj (JjSjIc. (jAliii] Jialall gjUll 4.1)3-411 (j-oj . AjSjjl£j-a]l 

•tjiixiVi ijj.^^ sjioiVi t>j 4 pen 

IxJiic d Vj J Jjiall (JjaUjVI ^ 4iil]ji jiSl J 500kg mm"^ 

aJj^I lil .lillj Ajjj J 1.350gcm"^ Aj^c ^1 aJj^I t^jli 

Jl 1.362gCm~^ AlaajaJI 4jj£]| (jjSj (jl (Jlia^ 4ljjiuui «.LiiJI ^Jajoi ^JaSLa^ 

.J-Jl 
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-CLaLi .ojtla-o 4_(ijlL<i Aj-^aLi jjl ^ «il 4jjLlj'Vl A^^j-all Ajjic-VI ""' 

_jj^| ^VI <1U. lilliS J '^■■'J^' 

Ajjoij .^->J<i.^ll ^3^1 Jai .iic- (jiaUiaJjVI ^JjoU (_ySc. jl t^^-\J<i.^ll ^ jiSI 

.4jjC.^)<all 4_Un'lll A1«1I 10 (Jsl ^3^' ts^ U ""^^ ' ""^-'.'^ 

dili-^l j-a (j-^jj • 250 |xm (Jl 0.5 |jm t> ^lUiiiJI aSLuoi ^jI jS tjl 

^1 ' ^ '-^J »1 inirll ^iaui 4j ^1 ^ ...jUl M A\ ^Jj^- ■ ■■"'^l iajLuij] Aj,^lill 4jinr.Vl 

j! isj^L^ Aiiia jl lAijy^V Aiiia ^I^J-a JJ lSJ^ '^j "^-^V .tilli 0-« J^t J 2.0nm jL^ 
iaLuujI s^^^uu 2.0 nm ^ ^ ^ ■ " jj^i^ j ^.lc.lill »1 niirll ^^^C AluiJaUiu Ailla 

.1.1^ 'f_g^ (J^ I ".1 ' "J^^lS^^^ jjj-^"'^! 1 " I ^ 111^ ^ Cyj tfrl urirti 

(jiaA^ jI IPA ^-J^^ ^ ASjiijiall s^>-aLlLj ' (JSjuilLj jljiill (jltJ 

till jjL (jc. A^Ull ^JajJ) 3j yiii^ I 'aa-^j liA >.-*\j\j..,< jjjS (_jjLjLi-6'2- (jj3l£jj 

^Jaj-a 3^ l5^>?^ ^4iJ^J U:JJ^ L>* J^;"'^l ^J^' ^"'^1 ojl^>^ '^J-^ 

' _ ^ 4j| J ^ ■ "I AJaxul jj (_^j1I ^ j3 ^_^1±«]| ^)^^ j^l L$^>^ LaAlc ^LjoxJI 

.A^lUi JiSVl ti^l >3l 
'80-40°C 1 jir-iil 5jl jKnil sjlj^ ^j-i -iaa^ (3jljJaJI oiai ^J 

.sAljil] ' _ ^^1 ^ "il jU, ,,l frl inVll (_^lc. .ljUll «Lall ' . '■ ^JJ 

^Ijftjjjill .2.2.5.11 

(JLaaiuil ' _ AjjJIj (jLoVl (JSLjia 1^ tlLiLiJI ^Lic. ^_>iaJ .(_^l jC.j3j3 

^CLajlLa '^-^ (j<a I ''j -» aAaJ (cfUj AiLjalj .<^tlj| SJJJ^ j^j ■ ' . 'j''" 
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1^ ^1 jj ' . '* ' J ' ~ PHT ^jinr.l (,5^ ' U.„^i-i ^ ^ 4jinr.Vl Ojc <Ul 

'S';< ;•.!< ; -.11 Ax jlLalLj (jLuJ LajS lilljj ilj^j] Jj^l PEN Ajiiir.l JLaxloil 'jl 
PEN ^Jiiir.l ^1 .Sjjij^ jLiasL Ail SiC 2x^\ A^jlla AlLaLkj t(_$.ixjll jljSLoiVt J 

AjS^ j! IPA AjS^ (jx ^JjliJa CllllaS (_ySc. jia-a PEN (j-a lil jiuLa JJaJ jJ AjL 

78 

.1.2.5.1 Uljii^j ^1 J Jjauoil) lajLoij aJU. ^ Li£ Ig.iiVl AiljlalLl 

5J A^j-iadl AluiA-iill \pLLl\ uaJij .3.2.5.11 

Ij^iUJI UaaloiJI (PPV) ( (jjljuq (jjb\)^-p) ^JJ Aial jlall djl jioj] jJI 'jl 

AjjaiAoill L^iLaJI (Jaxj ij .«.! ^ s^jiiuL* JJC. l^jSj ASjj3ua AjjjJaxJI Aj^jiajoill 

fijl^ 1 Uiil loll ■ %3U tiUjll .«:.| ^ CLllcLu iaia PPV ^yXjJ Ac ju .-loll 

51al£ Ac 4 jlaJI ^3^^ ^'-^ PEN (JJiUul (_jic: stlLa Jl:i..i] 

LPUJI SjLa Jliij 4PECVD LajllJL Jni^flll LuLlsJ^ e ji^Vl '^J^ 
PET A^^ (J^ aIs^ > i^i-'W PEN A^^ . '^^ Aj jJI Aj Aju^\ 

.^^c] (^^L^j]) l^lajjl ajlj^ ^J'^ (jj^ 'JUii.l 
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A^jjjjSWI ^IJjfaali jjlij .4.2.5.11 



jjjjj^ljiill ^ j;^ 7-"' S ^ Al°i\ J^ jjjS\s1\ Aclilall JLoxlLailj t—L-a^lj ^''"^1 

jjjiLoi) jjijii j^^j-uSjl t^'-^ ui^"4'3)(^jj liljiiiball jjxjIjJIj PVPhj 
80 •* •* 

PENj PET (j^ ^iL-a JLastlLul (^J^ SHj .AjIjJ (_5^>jaLaj 



tiUSfl .3.5.11 

AXa (J*^ 4jjC.^)a1I (_).«3l jiJI JjAxJLj ^"i PET (jl .dllajilajll (j^ Iajjc.j 

jl (4Aui^^ (j^l Clll j 4jj1uliI (_^Li1V ajfl'iiiix^ A^L^I ^1 V] ((— iLilVi ^j"'' ^"'^ LiMilla 

i-aUSU Sai.!?. CjVL«la>V tiij^l <^ij 'PET U^Loj liUj t> 2ih-L. 

jt iPEN ^ PET ^'_>« c>* (J^ljiJl till j j^luijSjJI jliaaJ 

cliUi ^1 AiUiaj .^^cj^/tiajj cjVtiajj cjl^j ^ lSJ^ c^jjAx, jj-<uI jj ^ PET 

j| ^ (JLutluil (^^ic liilij J' 46 JJjJj jIsiaII pet (JLastlio:! (j^-oJ 
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jl dlljUa^l ^ Al<iTjljbiLAil (, 4^ JJC. AAuiLoill jIjaIIj (JL^joiII -la ^ All^jj^l 
aJjia La I^Aj ( PET JJ-ajl_jJJ AjjlLa ■ ' " jlgj>-aj| sjl^J^ "^J-^ <— sLjlVl 

PHT j^iajljj I— sUll ^ 2 - ^'-^ ^ 1 . ^j. J t<^jiirin\| jjc. ^ ^-lajlj i~jLilt£ 

JJxlj]_jJ (_5ic AjijjIjII AjiliJI 'Cu^\ jljdji >I1iL.iiIj3j DSC 'IjLjll-jS JJjS 

4j| tAlilaJ (Jjlc^jjou (Jjji^l J ejLia JJC. t— sLjll ^ Jjilniflll j IJjIj i—ljajoLall PEN 

LaAic. (JjlLalUj . a ia<aiil (j^ till jjL ^ (j<a (jj^ (jlj 4(_^L^jll (JlijjVI 
(jjdJ ajllia V s^LaS Aj-al isJjLall AjjI jaJI S-^tt. PEN JJ O^J"^ 

• 200° C -ijc ^ ^P^^ A^lx-all <-li^>^ J 

ia^l (j<a till jjL La ^1 (jjSjJ (_jic-t dllc^^joi SiC j . d ia^iS) till jjLlI .iJ^^ 

.(PETN-20) U]^ Alall ^ 20 cjVlniilU J.i*- PET 
PENj Lijlj^ (Jiiiia aJjLui ciiljjL jj<aj3jj (j^ ^l3^ jj' (^j^ .iAlj 

4jSjjl£j^l ijja\ (jj 1 11^' cl)^^ •'— W^j^J » (S ' ■^^l ^_>* L3i^^ (j^ PET J 

.(jAjcLui sia3 180°C -Ijc- "^J^^y^^ <aJL«-<ill i^jla ijc (JJ j,aLa cKjIj 
(jjjtaJJ . AjIIjx jiiSI Ajj_jL ^^gli (jj^ 'W^J^ ^A^' '^Ji^ t.S^j t^-'' 

LaAic. (JjLoJI (_Jjj1J1 jJAlljjllj PEN (_JJJ^ 2j"'j;^l ^jiaj-ull Aic. jL-odlVI 
sjiijiVl _3:!_)*-^ LjltisLj l_^aa^ dll jjl (,5^^ ■ ^» (Jjii jj (_^ljjJ ^ j^ll 4^L«-a 

^Uill ^UjUilj .6.11 

(jjJJj .LjL^ ejijlall ^jL^I frLaja:Vlj dlLa^ybiJI 5jLal (10-11) JjAaJI (jjJJ 

.^1 j^l ^ SJjI jll AjjL^I *La^Vl (11-11) Jj^l 
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LjUj » J J1A\ PEN Ca\ jiaA ^ :(10-11) JjJaJI 









jill jjjl jal cPEN 


M&G Polymers 


Hipertuf® 


iPEN 


DuPont Teijin 


Kaladex® 


PETj PEN 


Kolon Industries, Inc. 


Nopla® 


^Ul! iPEN 


Performance Fibers, Inc. 


PenTec® 


i-aUil ijju^ PEN 


Honeywell 


Pentec® 


83 PEN 


SK Chemicals 


Skypet® PEN 




DuPont Teijin 


Teonex® 



C^M\ .7.11 

NDC .jjLiijVI (_Pc- Alha. Aluji NDC m^j^ 0^ cjUjJ 



2^1 ^ Sj J^I ^^jUiJl fU^Sfl :(11-11) t5j-»?^l 



^1 



Degussa-Huls 
Dupont 
Cabot Corp. 



Aerosil® 



70 



70,56 



Bynel® (Series) 

(jU-^aill '■^J-^:^^^ cJia-all (j^iip:^ Jju"^!) d^li^ 

Cabosil™ M5 



70 



K.U... 
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jaI »J Jjll XiJ^S f.UJi\ :(11-11) JjJaJl 



Union Carbide Corp. 

Ciba 

Dyneon 



Cytec Industries 
(UCB) 

Cytec Industries 
(UCB) 

DuPont 



DuPont 

Fratelli Lamberti S.p.a. 
Clariant GmbH 
Ciba 

Clariant GmbH 
BASF AG 
Dupont 
Dupont 
Dupont 

Nalco Chemical Co. 



19/ 



70 



70 



Carbowax® (Series) 
(PEG) ( j! JjSJc) J jj 
Darocure® 1173 
t^jlj 4 jUjjj (Jjjjj-l- iJAj*"2- (.jj^jj'^ -2 

Dyneon® HTE 
vo 

Ebecryl® (Series) 
Ecdel® 

70 > 

Elvamide® 

4jJaiij^ jl j ■ ( ) (^J^J 

Engage^M resins 

'70 ^IjS j j ( ijAxJ ) J 

Esacure® 
^^^^ L5"^^ 
Highlink® (Series) 

Irgacure® 184 

Klebosol® 

Larmer® LR 8739 

Ludox® (Series) 

70 -.ft 
l/JJ^ (J J vl'"' 

Melinar® Laserplus 

jjj jsJl ((PET) ( a!lA:iV' '^'^^ J^) Jj^ 
Mylar® (Series) 

55 



56 



70 



Nalco® 2327 
(tffj^ lsjj^ (3i«-*) J 
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jaI »J Jjll XiJ^S f.UJi\ :(11-11) JjJaJl 



Eastman Chemical Co. 



Lucite International 

Eastman Chemical Co. 

Henkel (Cognis) 

Qo Chemical Co. 
(Lyondell Chem. Co.) 

Rexene Corp. 
Solvay 

Tego Degussa 



Ciba Geigy 

Ciba 
DuPont 

BASF AG 



PCTA Durastar 1000 

^^CHDM J 4jStia jjJ 

Perpex® CP63 

PETG 6736 

36 

CHDM J EG J ttililljajp ^j-a tiljiLi^i jl^j 

PhotomerTM 6210 

70 ^ • ' ° 

U^jl jj^l (J^^fcxi ^ujij CjvLij^l 

Polymeg® 
Rexflex® Will 
Solef® 
TEGO® RAD 2100 



70 



Tinuvin® 144 

- (_jjlii-5'3) JjJjj( Jjjj'^ jijJ^J -4- J:"^* j_jja:L<ti-6i6i2i2<l) (Jjjj 

'^^ UV Sjijit (J-aLo i CjU jILa ( ijj jjj (jjoiSj jJjA -4- JjPjJ - "-J 

Tinuvin® 234 

J jjljji J jii-2H-( (Jiua jS-a- jj^ja -2)-2 

Tyzor® TPT 

56,55 .'. 
Tyzor® TPT 

70uv Aajii! ijjiiajjjj (jjo^jjAiA (^Ijj-'4'4''2'2 



434 



j^jHil SjU^Ij ^1 JVI .8.11 

^jc ( Jjiall jjjjK) jjjj PEN J PET (>« <c jjj-^axill diLjUJI 

jxuiaj) JJC. nij'llll (Jjsll e._j*iall JJJ-«J L?J?t! 'PEN (jC- PET (J*^ .iic t^^ilaS 

jja. 4 380nm Jja. ^j!a jjc. 

i—LuiaJ J ^ ■ '-~ (Jili Lajulja LoA (jLajjijAll .400nm (Jj^ ^ju1j« jJC. Ajj\!i31 

(JjLLalljj cPET ojjj'.a ^ c>^J*^' ■ ^ 1 (y^ <iij2 Ajjoiill dulS liU .400nm 

J. I j^Aj . PEN Aj| I \ ■ '•■■^ 0 (>a CiilS ljj 

PEN t> S Jj.^ AlaS 'J Auj -(^ jiaalL; PET JJji ejUiJ 0^ 

.PET jjj^ij Sjl£.J AjLc. V PET t> cjLjjU. 
(JLkj) ^j3al .liJ J .till jjAiJjjll jjj ^jaJI (_3ja (jjjj^l jauiSJ lS-^Jj 
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CjLjjIju AjkjO^ siA OJ^Vl tllLuLii JJj-aaJi .^'^IPA 2^ U-oia-o cjliiill PPA 

4^^^^ fj±a^\ (JjIAlo ^ ■ "-^ l!/" " -2 JJjJa^ t^il!La .ASsI _j<all (Jjjfiiil 

-m 2^ 

- 8 

^ c±i£ MXDA JaUiV cljVL«la.l :i2>.jj .^'^MXDA ^Js^ cjl jx<u1jj 



^jimittj s >4Lii .2.12 
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CH, 
I ^ 

H2N— (CH2)6— NHg HgN— CHg— CH— (CH2)3— NH2 

jjj^^l ijj^/v " (^jjiIAjji L)^*^' t,?^^ O^b"'^ " ' ""^ iJ:A^* "2 



CH3 
CH2 

H2N— CH2— CH— (CH2)2— NH2 

jj-iVi j^iii jjI^ "2 



HpN 




CH; 




CH3 

H2N— CH2— C— CH2— NH2 
NH2 H— \l— H 



^jUia tjjui^ft j^^ii^ ~ 4'4 



H,C. 




CH3 

CH,-/ V- NH 




n2iN ' NH2 



H2N 




CH3 
in. 




Chjji ( Ji-^ i,;^^ i^Lu jjj^l ,^US -'4<4)-2i2 



(jj-i Jlja)^^jj Ci] jjAil jj ^ ^iltaluiAll oULu :(2-12) J^-iJI 





^Jjliil Jj>il .1.2.12 

.tlllj'jlall IjjLa V jla-a PA CJi jjaJ jJ t i^K'lllj S ^44^ AjaJSjII CjUliill JxMr'm' 
tllUiui^j-o jLiiiil c5 .PA JJAll jJ jl ^ ■ ^'1 ^JaSj (Jdiiill Jajoi j s jl ^J-^ jj^-?^J 
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^1 (Jjlkia (_^J<a (jijlij (j^Vl (jj^ ' ^ .'J "^ytiajjll f_yaA^j tSLUjajjjVI ^'-""^ j 
JtliS i_n„ii <illjj TO^C ja. ^^1 Sj jaJl A^jJ ^ JJ (>al^Vl AiLij 

'^^\ tjjlj PA j-jJjJJ ^jU^ .PA 6T/6I/6A j^b l^j jLUI 

HMD AiU ^ aiijUJI i:j:)l£iUi3) uAs .3ujx^ JlSl PPA a]U. ^ A^iiUJl c:j:)l£iUi]b 

.j^lill HMD 4-sLil£j31j iUj uj^ t> 

j^l Cjlikail 0 jjjiw ji AljV) S jjjA^JI .2.2.12 
.iai^l cjaJj 330- 275° C JL>^I '^J j=>. ^j-^ -^jt S^JJI j> 

. 4300- 370° -ul jjia. 4(^^jll (^jjjVl iJcliJI Jc-liJI 

20 12 * •* * 
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.320-275°C Jj^ 4j Jja. a^jj JlL Jj ^ J h^J^ ^4 



tjjUflj ^ lil jjjj-Jl .3.2.12 

sic (JflT'liiri •l-i>.<aji '""."''^^ <LLuill a^yoLSI Jaj^^ (.5^ J (JjLuill ^^^^1 

L^jlj^ <^j^j bjjAA] tj-ojj t(_^_jAll t>a Aii^j^'iniflll jijall j^^Jc. ^JasLa-ail 

A^Laikt ^ " s^JJ^ tjxlju ^^^1 (j^^ljp^l ^.'""Jj '"'^ _)^J (l^Jaxjuiaj 

4-0 _jiai« 't'.^'^ tlB^*^^ (^^-"^ (j^^ dlLni,^ »^)<alJI (jjl^jJa ^ 

.<.^'\\ ^1^^ t,'^ ii!L^ . jl^^Aluiljj lu^>ui ^J^l oj'j^' ^; ■ "-~ ' _ '-^J liim 

tAjjl^jlt _jlLaVI (Jj 1 11^ jJ jSll tlttJ"^ (Jj.1«j1I sjjlji-a • 

(jjl s^jjuliia 4 I iiK 11^ ' ' ' ■ "J^ AAi^jiall (jl VI .s^><alJI A^jAj SjljjL-all 

t>j^' LS^J ij^l J.;'-"""''' Aiuilii «.lj^l CjaJj <xjjV| AjiUia^ Uil .^^aJI 

( J^j) (j^J^ '-^^Ji^ l3^' J^-^ '^■^ es^j '^LiJal .(_jAliaJI 

Ja j^)iju '-- .5.l__)AaJI Ajuoi'VI AjsLliaxi (JLatluilj jx<u]_jjll (j.olji. (_>ulj3 

JLutla.1 jlaj TPA t> V^ •W-'Lia ^1 ^ Uii Jclioll 
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S>Luuai .4.2.12 

; La£ till jjjJjoJI (^.laj i^J^ •*— Ji^J^^' O^'j^ (jLjjoi^ Ajlljtll ojl^pJI 

^Ij^ l^j-aL dll jJ^jijlj! ^3^' tl)J^ -U^^^' djUjLjSj (jiiaaJl 

.jjjajj^ JaijJaj ojl^>^ '^J-^ 10 — 4 

^tkuJI ^ .5.2.12 

AiLialj JjW pfj jI^J '(_5jL<i (Jjla-o ^ AjIloVI AjSj^I jliaajj .(jjjj^l AjjjlS 

jl:^! .^l£:iJl ^ ^jill HCl KOH J:«^ .KOH 

.. 15 „ * . . . ' .. 

.ajLCLaV PPA Jl jjijJaaal ^Jajoill 
till jjxj] jj (Jl!La j_gic. ^JajoJI • "'"'I "^""'^l ^^>is (_g^ iii'^ jj;^"' 
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(Jcliiij (Jdiiill AI^^ .j)\^yiljA^ s jj jAuJI . Luj^ Aj^jiaaJI PA 

Lai (_5_jjkiaxll (Jjla-all ^jJajJ iAjjljll 4l^^)<al) ^ .^^jlljaJ' Ujj^' 2 , Ua-;. i ^ dlljj-ajljj (JjS 
(Jclill jjj ^^juall CLlUjJj^ ^ ■ "-~ (Jj£Lal (_5^La Jjla^ ^ (jjiL&i ^_^lc. jAajIjjII (Jji 

^ _Jj1I (Jj^ La] ^Lkial ■ '''^ (Jclij ' _ "Jj ^LaJI (_paA^ ^ ^^^jJaAiJI (JjSdxJI 

tAjJjlajll ^JajoJI ^ (_ajl£j]l Aij^jlaJ 4jjlLa .Ljajl oj-aij iS^'^J s^>-aij]l 

SjU^I Jjjla .6.2.12 

l^ji-aj (PET) ( uaIAiVI cj^tia jj) gJjJ t> Vj^l cjl JLoiVI JLa«iail jS^i 

lilkaj ^ PPA Ji^J^ iJul£j]lj (jl^ .^"^PPA Cjl jxaJjj] aJ'J ^ 

^1 UjjSj Xai£ 

■ .alMi£l ^1 ■ '— ""^ {»JJ-^ jj-^all dlLiuija (_5jLLj i—sUiaJj .PA 6 J PET JJjl J:iJ-^ 
(Jl jj gjj^l .HMD ojl^ju^l i_aLjajj c JxLi jlc. Cliaj 

< t)<><y tjjs (Transamidation) Aj3jLii31 SjIaVl tLSI jj^j (.jill Jjljit oAAiV' 

^^Jc. J_jjy<aaJI (^J^ .180''C ijlj^ ^J'^ dlaJj tlllcLui ^jl s^Lal c!)LaJI i ' it'l 
(Jjaj ajlj^ 4 255''C .ijc- jl <; > .-111 4Ja4j aI 'Ljjj^ (j^^aC (ALal)^jJ-CO 

. AjjI aiA (^^c. tliLujIj i-i^^ j ja. Jal . 83° C U jJ (_j^L^ j 

a^juii ci^m .7.2.12 

tgjlall AjCjj jjAJj liA (^ijJ .<la3l ^ 0.5 (jic Aljj (jJ-aVI ^jJ^ tj* (S J^^-a 
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jjxaVI (_J^^^ U..' V"" " (_5-"l-^ ^)lj-<i2 .a j.«Ujjin (_3jl^>iaJ ojAkiaaJ ^ J£Liui Jjj 

* •* •* • * 25 ^ 

Ljjj^ <J_jia*JI A^j^jiaJI iLoVI CllljxajljJ . jdjkiaajJl (J<it'"un«\l HMD (j-a 

^ j"'^ -> (jialftajU IjjSS gilall (j-alji. ^jjoiajijj jJaJjjII 4^l«-a (J^-^ 'Ui^^ ^J^^ 
(jj . B^jxiLU Aj-<aLi. j_3^l^)la (JLaxijlj (jJ-oVI y^-^ ' '"''^ (j^^ •U:}^'^' ^J^^ 

jjjl^jiaJ (jJ^I tS^^ ^J^/'J " i^giAjCiL. (jAiLa-2 ^ PA Clll jJxJ jjjiaaj i—Utj-aJ 
(jl (jJ-al (jjlilLa ^ I 111 ^^-s S '-^-^^J •^■^J^l ejLgj^l ' 

^ jliJI Cil jiAiijJl J ^l>il .8.2.12 

.360°C Jiii^ jV^I iUj ( 4iH:iajj 

27 ' ' ' ' ^ . . . = 

(L«i«JJ^)<^J^t-^l>-l-8-2.12 

(j<a -Ujlkia J PPA CLlLaJij) J ^ .^jc Llj) 1 ^ Ij* (jl^l (J-a^j UJ'^ 

' ^ 28 • 

AlMi'^i PPA (jxi ' '"'^ jJ Jita^l PPj PP gjl3^' LS"^ • l3^' J^^ lUI^ 

29 - ^ 

lillj ^ LttJ tes-jixLa]! CllljjSjill (jli 4(3^1-^J • ajll«^ ^Ij^ liS — 3:1 ^^jj 

(_33lj3 iJ<olc' AiLjaj ' ^ '-^ j i_UjaJ| .^Ic. "^jJ ^jjaaljlla jjC. jxojIjjJI (_g^j^ (jl 
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Exxelor®j Polybond® .^Ic a^jj Sjijlu siA (jal Jilt lUI jc. 

. Hostaprime® j Epolene® j Orevac® j Hostamont® j Admer® j 

(jLI 0:}Ljl)^j.^^l> .2.8.2.12 

^1 AialjS^ ^ PA ^ (PAE) ( J4 oikj) Jj^ cjl^lj ^ ^jjj 

.Ix^ (AC'^jIu dlliLjaj AiLjalj LlsLiJaj ^ ^^3^^ O^^.?^ ^jj' 

' ' 'I ''^ ■ '-~ -> J (sjlj^l dltLiLaj t (Jjir ni'll I'll'i'iV^j (AjJ^^jkiall dlUIaxa j 

gjjij ^jxi Ja^ ^ 0.5 t_5ltj^ ^ajJa (jj . i _ IT iVrill ;_J^)^iu jjjaul_jj gJjIj ^ ^3^^ 

30 - ** ^ i« * . 

^ 100 A Un'll sjl^j^l (jSi sJLi_)^ L_4l£ ^1 1 _ I- . ""ill jioijljj 

tjc ^Lu t^iU ^ tjal . 3^ Ljj ja. Ajjia*]l PA CjU-uI jj PAE ^I>1 

.3.8.2.12 

6AjjJ-aJ_^ AliJaL^ AlL^-aJ ^J^^l -Ij-o) ^^^^ J-<utIluU ^^^1 PA CjIjSj-o (_^^ 

*^ LiJ^^ L5^>^^ C5^J^ L>^ 0 JJ^ > ^ (IjU^ AiLuialj Ac^^^Ha ^LaJ ^jj)^)^ ^Jt A 1 1 » lllj 
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jjil^l ClUjii .9.2.12 

jl i—aUlVl 0 jl^j-oll i^ji- '-''^ Jj • ^ J^' '"'^j^-"* 

^liUI s ji^i jjjLSu .1.9.2.12 

Aiijia LCM aJjLuJI AjSjJI aJjS ^Ljia .AjIc-UjII i jaL 

j^^jjja^ .<Giai.lj^l (Jill jxajjjjll (Jjls .^.^ Ja^ Lljl^)^ ^Glc-liii <ljLui 

. 37 J^.^iVI 5JaSj ijjii PA 6T/6I Cjl jxo jiJjl 4jjSi3) siA 

A^jji XiC (_3ajJ Jia^ .135°C 

^ J .(ja^l tjJauoull ^ (jialiajVlj jlJI j-alou .102PaS UjjS 

.ljAA\ 220-290''C JMl .'^ S J cjU jLs 180°C 

38 * * 

.aIiiiIiiiU (JjIj-lm l^"''' ^; 4A5a) jxill tliUSj^ J jjjI^ jjji 

(Luuij fjJaikla]| (Jclioll (Ji^xx ^^uluilj Jalijll (jJaxj dlljS^)^! ..-i 
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38 * * ^ 

oaljiJI .3.12 

( Al^l) (_sJji^il '— '^JtJ^ uj sjl^>aJI dlL^jJ <-ilojiU"\ ^ (JLaaluLiU a£j1ulo]I 

J^l ^ %40 
jlg.n^l Jalij siA PPA cjbS jxi (ilH^ . iiikiJI Cjllull ^^ l^bt 
i jiiS jjU2 V J jJI siA lilksj S J ja. CjU 'tjli <^ j>j . igO^C 

^ ■ ^ 'J tPA 66 Jlo j'-^'-'-Vi jL^-k^Vl iaaj dili PA cLiIjSjx (3^1 jj 
.PPA t> o^U ^jj o^lji. (4-12) JjM cJiB • ^ 260-265°C 

A^ijili^) o^ljiJI .1.3.12 

2 BU'...,N \ 

a^jljaJI u^ljaJl .2.3.12 

dlljjAjljJ jl jSLjVI jjjjJaaall Aijia Ji^i .(LansM) lliuiiV (Jj^ t> 

. jJ] Ai^l s^Vl Jtli:ill t>j J'^ V ' 250°C 6 'oJj=^ 
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Amodel® AT-1002HS a^\ji^ :(4-12) JjJaJI 











ISO 1183 


gem"' 


1.13 




ASTM D955 


cm/ cm 


0.020 




ASTM D955 


cm/ cm 


0.021 




ASTM D570 


% 


0.5 


AC-Lul 24 (pLoll 1 >n"l 


ASTM D638 


MPa 


2760 


^ Mill 


ASTM D638 


MPa 


83.4 






MPa 


68.3 




ASTM D638 


% 


5.0 




ASTM D638 


% 


11 


jjoi^l Sic ^1 AjUaluil 


ASTM D790 


MPa 


2210 




ASTM D790 


MPa 


103 




Ao 1 M D / jZ 


Mra 


D4.i 


-11 J 1 ^ 


Ao i iVl JJZjO 


-1 

J m 


IZO 




ISO 180 


kJm~^ 


12.6 


.jfi.ftU Jj^l ^.liMd M^jlLa 


ASTM D256 


T -1 

J m 


801 




ISO 180 


kJm~^ 


177 




ASTM D648 


°C 


163 


Lj j=. ^U-ll .DTUL 66psi 


ASTM D257 


Q 


8.0x10" 




ASTM D257 


Qcm 


1.2x10" 




ASTM D 149 


kVmm"' 


16.1 




ASTM D 150 




3.3 





Slovay Advanced Polymers ^ 
23°C 



jjia^ Jjjoi^jjj^ jji^j tJj...ii£j£JI jji^ (jj£jja .jsljSV (jLoi^ -6- ^_jjJiSjjjjjj.i}A -6 
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(jji jlia-all jLjJJIj 6.LluSV| lS^i3Ui jl^jj .AjjL^I tilLljal£jJj£ll j-oj Cllli PA dll JJ^ JJ 

(J ja. PA CjI jix^ jA ^5 jl jaJI liSkaill j^Li^ Jia^ilj 

jjp^l jj^j Aljia3tl\ CIiLIiaVIj dlV jj^l sAui^l (Jlll,^Lja^ ^ 

A^jUai^I O^tjaJI .3.3.12 

iLualiJI cjliLiVI .4.12 

.djUUiVI siA (5-12) 
iUlUl Jl>4ll .1.4.12 

Ajiaij AjLutS (jS^ t(Jlc- J^J'"^ .ifal (^J^' ^J-^^-^ j^l i-_alj]VI (_>iilj£j .iic 

Loja (JjJail ^j^l ji. (WollaStOnite) iluj jIlu^jjII ^i-^ .A]£Ca!a jl i_J jlall gjjlll 

L>* LuiLluI tjj^ uj^^ L^^a^ 3^ -J* diujiuiV jjJl • jxVl l^A (j-o^ 

(JLutluilj A^lxx j^^XliAVi cluj jOioi'^ jjll iLllt IjjI 
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U ^\ cijliUflj :(5-12) JjJaJI 





































jj^l jLumj JAll -N CjISja 
















( OJJJ^ ^JJ^ t^^) ijj^ 



Sa«SVI CiljLiw .2.4.12 

. 47,36 j^l siA Jlo Aj]ja djULaC Ji dimill (> '4 V li^ .liKaHI 

^jia£ iaUuJajl ''"'''^J ( jja^l liKio^l ^Ijjj sjL^I dll jUJI ^j^^ V Lsi^ic-j 

-J ^ Lo^ (liUj ^ sjlj^ ^J-^ £^J^ Cy^J -^^-j^) AlIaLa ^ 

AlAaJill (JjLjLc. lilli JJC-jl aJ jaJI SJ2k^ <i!Ha sjlcl jlaxiaj tdjVLaJl I 

(j! ^j^j ilxx jjl 4j^>iaC. ajLuiSj AjjlajSt ajLuiS (_jlc. PPA tllljxtlljj 
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(4-12) -^j cJ'Aj^ (6-12) Jj^l •^j?' PA 

.IRGAFOS® 12 Aau 



46 



( ±la\ JUa) ^ jj ^ ^ SauiS^I c:i)jLa» :(6-12) tb-^' 



46 [ illlj JOJ JJJ ( Jjjj2 -4- iJjJjJ- l^JJ- ^ljj-5'3)-3] t_>ajSljjj- (JjJJjijjjj liijj 



LAJ ^^L£[2'3'l][f'd] jjii JAij JAu. j^lS-M)a^l jli-10'8'4'2]]-2 

Jin^ j^Lii-M)u^ljS-10'8'4'2]]-2] t_,^-N'N-[ [ JjI -6- ofiji^js 

lH^i (j^ [ JrAi! -[ (j^jU Ui! -6- (j^Jji^jS Ij^jl (^l-"[20d][f'd] jjjj JAjJ 
(IRGAFOS® 12) 



46 " " " 



iJ!La (jl*^ jii2 oAjjSI •'1 ' '-- " t (Jj.T-u'a]| lIiIjjI^)^.! " A^llaj (.gill 

(illj t> sjUj jj^j .PA 6 tlLiliiUil cjISlc ^ ^^jjl!; 

."^^PA 6 I'h J Jjija]) 
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.IPA J HMD Jic jUaj a£ jLla cA jjj PA 66 cjjiiil (j^iUj 60 ppm 

(jl (jS^ Jxal (j^ a.lni^l ^j"'*' ' '° •'^ '"'l"''''''^! s3a (Jjxi ^jLjalj 

(jJa^o^l ^jlaikjjS .AjjI^ (JLk.^lj dlljl^l A^iJaxj ^j'^"' ^j^^ 
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(7-12) Jj^t L«JJ .^^AjjljaJI S^Vl InnVfl 1 Jj3la.l eiA PA Cj| jJaiSjj 

JLaaluiLj (—iLluijVI 'tiajl (_>uLja ^ '25ml O.lg t>J^ JjSjjjj Ajiij^ 

.30°C Ujja a ji ja. ^ Cannon Ubbelohde ^jj t> ^jjJ o^Li^^ 

» i 



(.UffSfjjjlS- AL.i Jlia ^ jii*]! a jiaA jjU (ijljaJI J jiu-VI :(8-12) JjJaJl 















%50 








COOH 




210°C 


220° C 


kpsi 


dig-' 


Heqg-' 


lieqg"' 


Cu ppm 


1125 


960 


30.8 


0.89 


46 


56 


250 


1635 


1120 


30.9 


0.89 


62 


34 


196 


1565 


1340 


30.7 


0.92 


71 


18 


246 


2090 


1570 


29.6 


0.84 


100 


2 


231 


1075 


840 


31.7 


0.93 


39 


54 


121 


1265 


935 


32.4 


0.94 


60 


20 


113 


1480 


1175 


30.0 


0.92 


67 


22 


127 


1620 


1330 


31.2 


0.90 


98 


0 


110 


800 


685 


29.5 


0.89 


60 


46 


2 


935 


735 


28.9 


0.89 


65 


40 


1 
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I'll ^'lati ^IauuV Ailui^l AjjjL^I ^Ijjll (jj^ ■^^>^ IjIAuuI aIuiL^ ^^^Jc 

jjxal (Jjjl '"'^ '^j-* t jjUsoS) aLISj (_pjjaJI (jjjll ASlxIa tllV jjji AiLiaj ^» ''j 



^i^all CiVJ*^ .3.4.12 

(j^axi^j Jjjjj-n J iiylijjyi (>i '^V'V'j^V* ciiljxaJ jj ^ PPA aJU. ^ 

AjjAl^U ^ - » U (jjliJj^ (jjllJjVI I " J ^1 ^ jjl LaS .liJjjlLall JjjJj^lj liLL^VI 

A .4.12 

^joilj (jUaj j_^Ac. (j^Ai ^ 1-1 1 <i 4iL.ial f. jaJll (_5jj^>iia]) (j* (jj^ ti ^ l(j ill »(^lnn 

lJJ "/''^ i—iS^ ^ 1 - ^ (jjjjiiui) (^jJj^l (JL<u«iuil (j^-oj .PA dil^jAjl jj aJL^ 

Auji£jI AjjliJa AiLjal Ajc ^I^Vl Ci'"^'^ ' ja^I dlUjxjljl 

49 ^ 
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.l^iaUii ^Jic 4ilLi]| PA dil jjxJ jj iaUj . ( cJd ji^ ji) ^ jA\ cI^ja ^ 

.Alall ^ 15-8 "^^^^ ( J**^ jS) AiLiaj i_Laj 

jxajl jji ^Jiim^l 4 \ nil mil ^ S_)jullxa (jjijoi jS l!:JjI iikjiSjl jIluS (j^^ 

. 1 J(j HI C^jiafj (J^' Ijijlrt'lj PA till jj<aj]jj Aj3!)Laj| 4jjlaa]| s^jll jjljiaj . PA 

dilliikj .5.12 

(j^AJ '-il'aj<U-i\l ^ (JLaxiui^ Ixjjilj V jjS Ljjj^ ^_A**^I PA till jAajl jj .1^ 

CIl^L^j '"'^'j;^''^! tJ<o^ .^Auili diUjjj (AjIIc. ajl tlil^jJ (_i3L_aj 
tllljjj 4lljl<i!)Lla J ttlll jLluJI AcLlk-a Cllliniajj iAjj jjS^JVI jl Ajjbj^l till jj^^aJilS 

tASiyi iijljij i^jjl^b ajLuJI (IjIjJj t^tJall 

-ia J^>*i tll^ ^LaJ dll jjjAui PPA ^l_jjl (jirt ll jaJI jl jSkuVI ^jiil 

Ailiill ^Ijj^l .1.5.12 

jl l^)lil« liljlilxi iLal jA«j]jJ (jl£ ljl La Uijj Aij^)^ ^IjjSl iS 

(Ajj£xi]l dll jxajjjAl] AjjLl(uS]I Ajc.lji]l (_g-l^l dlLa^Laixi ^_^]c. s^lill .1<ijxj .IjIiLaV 

Jg.,-iiVI Jalij tljli PA till jjAil jj tjlij Jaa . ^jjajI jJI ^ioiLJl 4jK1I AjIJI ^ 

4jjxa ^jj^j^ll tllli^ji) jj<a A1«1I 80 JpSI 4j±u»j La lij AjjjL jjjSj Ajiiijj-ail 

.6 jlii^l Cj| jJAji jJI ila4 ji2>^l j>l-i*jl 'ula (illii .1 jliUla 

^j^jLlI PA till jjxjjj (jj^ Laj-ttCj . ^)JxLjl_jjil 4jjj,^j1I ^)if^l -W^J:! 

SjLiia^l ^'j'^^l ^^^Ic (J.funj .jXsjIjjII jl^juajl ^Ja^j 4Jaa^<LaJ jlilll '^'^^ 

HMD J IPA "iJicla t_sit 4^>ill S jLla^ill PPA iIjI jJ-aJ 'illl.u 

«.ljabl ^Ijpal t^^>?- <j1ui]I s^A L_liijl]j .^Util ojl^pJI tllL^jJ Aic (_paikia (^-^ 
(jjl/nn I jSa (_^i)tj-4'2'2 (j<a i^Ji^ jjjj ^_>*^ HMD S ^ "I 
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PA lIiIjj^jj .i—JjjjjILj (jJ-oVI (jjlmxi I j^A L^iii-* (_5iLilj-4'4'2 j (j:}-oVI 

. 15 AilLi OJxiS/l (^pljj tjtkiA-V'l- JAw (_pljj-4'4 J TPA j i^LuJ^] (jia^ t> Aj^j^all 

jjjluia ^^^Ijj (Jjjjj -2 J (jJ-aVi ' "'^ (JA; " -2 tjji ^3^*^ ^ (Jj ^^J-^j 

.AilLi ^1 jjl ^1 IPA j MXDA 'dl ^ .AiU*ai PA i^jl jj-J 

PA Cjl jx<u]jj (jiaxJ t^Ujll JliljVl Sjja. '^I^JJ (8-12) Jj^tJl jljJ 

1 , ua-;. ^ j_^L^jll JliiiVI 
15 'U> pa (^W'Jil JlSi?i?l » Jj^ '^^JJ :(8-12) JjJaJ 



[°C]\r 




127 


TPA/IPA(40/60)-HMD40/60 


147 


TPA/IPA(40/60)-NPDA/HMD(50/50) 


184 


IPA NPDA 


188 


TPA-NPDA 


190 


TPA/IPA(60/40)-NPDA 


213 


NPDA-i^ij-^ jiJ' -6'2 



^Uii cjL^jj .2.5.12 

siA cU-aj lSJ^ ^V^' 'U^j^ LS^ ^-laall s^A <J jS t.SJ^ CSJ^'j uU'^' 

jjj^^jll ^^)ja (^jit JJi ■ 2^^-^ tfjj-alill Ja^l (JjJa >nir j\l 1 <^(; > >t> I 

^Ulll .1 
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(_3_ja ^Uill .3 

4(^1 J J ^UM .4 

n^Jj^\ ^U^b^Ulll .6 
i jjJlb ^Ulll .7 

(JLaaiuil (j^-oJ V lilljl .4jiiaj<a JJC. ^LaJ jliill ^liotill PA till jxajl jj 

. s^jllLa 0^>liLo bjj^ ^^>]aC. PA dlljxaj] jj (^^Jc Iji-a (jl ^ (_g jlaj 

la jJxjl^ AiL^I (Jj^)i3 ^jc ACjUaII ^laill (_3^l^)l3 ^ ^l^ill Aun jlLs ^JluaJJ 

(jixy .22.- ^1 J J, Y {^j^ PA t> aUI ^ 3 Jlj^^ 

((J^U <^j^l ^ Aj^JuI^I <Jj£j3ll (JLutluil ij^^ 1 ^.-.l . ^Jj3 jj^ ^Ljj| 

PA (>i Alall ^ 3 ^ PA 6 (>i Alall ^ 97 ILjoi^ L5J^ 4 Jliall JjA>J 

(Jj2 j .AjaJul^l PA <iiSjJ (j^ lIiIj^ J ^^^t (jajijj 1 ■^U.Ti^ 6I/6T 

Uir^ cjaj AcLi, 24 

.^^ 110°C 

ULj4£ 42kftil .3.5.12 
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^ ^1 , A ^ ^Laii 1^1 ^ Uiilaj UiajC. Ljajl t^^jJ ^3^^ j i "ir. (j^J 
{jj.^ ^lAJajL^VI J' i^^C ^_^l]n^l (^.^x^l (J'-'^'-J ^1 ' ^ '-^J 'SS^ •^^J^'^ 

.^jjjjaii j! jni^'n jl hum (jl 
jia ^ J^j.^ ABS o^lia ijj^ ^ -(PC) ( cjljjjjS) Jj^j 4(ABS) aJjAk., 

(JLutluil iSJ^ .^JJs^ jtlxllj (aLLoll i_iuUlj iXiiAj^ ^j'l ■ ^"^1 " 4j1iiJp 

<V» PPA CjUIjI j jiiju .Cjl jlliill i-jI jjV Okal) (jIajlialS ajjS jll PC 

CjLii^ AlaUJl PPA Cx)^J^ o^axj Aj'i^ .^^^Ijj^£:>UIj ^bj^l Jl1^\ 

: ^ Lax tULijajll ei* i-ijbj .ABS CjUISI j ^ JL«la:!iU ajjJaJI (^Ijj^£^I ,_^Uall 

(tjlx^ lJj^"*' ".' (J^i-alittll ^Jauill .2 
t^^jjji^ ^_jju<aA^ (Jjla^-o .4 

.^Lj*^'^ Jjl^ .5 

lia. i_lxj-fl31 (j-oj .^j^s-all (jL-iull Jia^ PPA (JjljJAjljj Ail 

ACjUa (_3j|^>la ^Ijpal lSJ^ j .^A*-aSl 4J!ia-al) sp. jLa^l JJC PPA tllLaJijlj (_^ila 

.PPA 3JLa. sjclj cIlluj] tjj' 'o^ J 
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J«*ll » jl ja. AajJj jaliill ^^^251^1 jjSlI JjSjiJ Iju3 jj.yj-ifl 4^ jlL. :(9-12) JjJaJl 



[N]\ JJj^l ^LajlLi 


[gr']\3al£ill^^jjS31>ji 


0 


27 


0 


32 


19.7-9.8 


45 


53.4-35.6 


52 


[N]\ jJjiSill 




5.8 


54 


20.9 


39 


30.7 


33 



jxa iaUaAJ (J!i«-all PPA <^Wj4^' »JJJ:H JiJ^ LSJ^ ^ 

(Jot'iiiiJj .jjJJJIjjJ- (jjjAluJI Jaliaa J tjjjLjjjJ- (jjLujVI iaUa^j ijjljJ (jjluj^ (jjlAjVI 

Cr^+ ^ ^.-nq^io jySI jj t^jjj .55-50gr' Jl^l Cr^"" JySjj .^^^jUI 

kx^ jA\ jjSI 1 ju . ri (jl ^j£«J (jj^ ^ 't^W^I tP-^*^' «.!iiaU 

^ sjjj^l cjLkoij^ jiib (9-12) ujjj .(^j*^l ;.:>Liall ^^ cjUlii Cr^"" 

SjUai Sjlf^l ^3^1 .4.5.12 

(_gj| 5jjc.jxll jl ^ . ^"iSfl sjlj^ .^cAuull AcliL<a (Ji^ ^ AjjUj^^I 

.Cjljj^jj_j^ AlLaLiJI 4jj£jj]l (J^yLi. (j^ (_).saljiJI oJ^j -"^^""'H -ISO — 80°C 

^ "'-^1 ■ ■■ 6jl^jb<a (3*^1 Aj.i.al.lftjl AjjL-a^yi A^jluuill AloVI Cl!ljJ^_jJ o I ''U, ^1 ^^aj 
.S^jil«ll '^J^ ^ _^l c1iIj£jaI1 ^ --^^ (_j[jl£j]ij s jxLlI (jjjia (jc. 

^iii (JLaaiail tJJjia (jt (opCn time) ^jJiAll o^jll (^^ic- J^jJL^xaJI 

(Jjjal ^^jy<a] (j^l dlli ■''l-^"'''-' (_jic. (J ^ji^aaJI (jS-aJ .HMD ' , 7- (_jij (_jiLiJal (ji«l 
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ajLsJ) Oj^-ua]| J^l jl] CiLuSjj ^-ajlla :(10-12) Jj^l 

















40 


30 


30 


27 


25 


30 


r -^-^ 


40 


40 


50 


40 


50 


40 




20 






3 




10 










11 




10 






15 




10 


19 


10 








20 
















9 


6 






20 






25 


20 


25 


HMD 






20 






5 


(jj jl jjjjj 




30 




8 


5 




(jj^Vl tjJ^ 


1.35 


1.38 


1.41 


1.34 


1.36 


1.37 


"[dlg-']RV 


121 


109 


113 


79 


100 


104 


fC] jLj^VI ALij 












-m ^J Alall 0.5 


: 5uiuull jlll RV ^ 



ejl^j^ ( - il J J J ojLaJI ojl^.k^l CLiUjSjj j_jic AlLal (10-12) (Jj-^^^ 

(j-a gjjj .AIa]) ^ 10 l&J^ 4jjau ^^^Jc. Aj^)la«JI (jiaAaJI dlLajLii <iu»j Aij3 
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^UiJI CiUiUilj ojSjjA .6.12 

<^Lu-Vl (12-12) JjJiaJI t^jjj .2ujUj]| CjL^I jjJ) (11-12) Jj:i=JI tly^j 



L;U2 Sjaji*]| ( li-i JU9)t^JJ '^^Ji^Ji :(11-12) JjJaJI 

Slovay Advanced Polymers Amodel® 
Shikoku Chemiccils Corp. Balpound^^ 
Ems-Grivory GrivoryT^i 
Lati SpA Laramid® 

DuPont Zytel® HTN PPA 



C^M\ J. 12 

•li^l J (jj^util jlj^ dll JJ^ '\\nr'\i\\A\ ^_paA^I iHll-jjl.^ " ' 

t^jii^adll 5. LSI tjjjiLoJ tilljA (jj^ VI ' . '7- J iLoj-aC • (J J^)^ ' _ jjl (jS^j JSljll ' _ 

^Ljlj ^Il^o^I j^l ' _ jj ^^-j^ " L^l ^_^Jc PA ^1 jjl (><3xj jjA^LuLA ^1 SjL^yi 

sic J ^ ^jSiLall AitlaiiAll jjc. »l ja.Vl o^"^ tPPA 6^>^ (JliLuilo (^-1^1 

. jLa^Vlj AiijiaJ djl jliil du^^jjij <jLij-ia sliilj .^ij^)^ ■ '-^ (Jtlijll 

jijM SjU^Ij^^I JVI .8.12 

^Ijj jj^aLaa.! ^Ji* _jj_y^l j1 ^JJ^ J*jJ jVl j1 AjjjaJjjJI Clll jijiVI (JLastioil (jS-oJ 

^ jj CLlI jJAlljJJ Aalxlall jjjjjll SjIc.1 aJLuj-h (J^ ^ ^Lui . PPA ^jik^all <j1jI 

. 6.2.12 DjasJI (Jji .-i^Mlj sjjj^JI i_L-aj lS^)^ .^Ic- jj (jiJ) 
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2^1 ^ »J Jjll A^jUill pU«Vl :(12-12) JjJaJl 



Mitsui Petrochemical 
Corp. 

Mitsui Petrochemical 
Corp. 



Amoco 

Amoco 

Amoco 

Amoco 

Amoco 

Amoco 

Mitsui 
Mitsui 

Akzo 

Union Carbide Corp. 
Denki Ragaku Kogyo 
Exxon 
Exxon 



16 



Admer® L2100 
Admer® 

Amodel® (Series) 

Amodel® 1000 

Amodel® A 1000 

Amodel® AF 1113 
4 6.T\6.I\6.6 1/ jiac. i^jiiiw jo^l juul ji 
Amodel® AF 4133 

6.T5 \6.6 i^jSjolo AlJ jj^jj 

Amodel® X 4000 

^ 35\65 JioUjjf JxoVtiSj jjj JioVtiSjM (jj^/n 1 ^^IJjui jyA^Ji 

Arlene® CH 230 

^^PA6.6/6.T5 
Arlene® 



45 



Amitel® 



16 



(^Uax ( Ji^l ) 

Carbowax® (Series) 
^"^(PEG) ( [Mi Au^J J ) J ^ 
Denka® SMI 

jjj^^JJJj-u i^jjjold ^JO^^ 

Exxelor® PO 1015 
28,16 Ajjjj^f ^ 0.3 Jjiu fJJx« ( jjiujjj) jj 

Exxelor® VA 1801 
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2^1 ^ »J Jjll A^jUill pU«Vl :(12-12) JjJaJl 



Exxon 

Ems 

Ems 

DuPont 

Shell 

BASF AG 
BASF AG 

Uniroyal Chemical Co. 
BASF AG 
BASF AG 
BASF AG 

Great Lakes Chemicals 
Corp. 

Dow 

Ferro Corp. 
Elf Atochem 
DuPont 



Exxelor® VA 1803 

26,16 jjJjjJLJI jjjjj^t %o.4 J jLu ^JlLa (JjSjjjjj (jjluJ 

Grivory® HTV-4X2VO 

496.6/6.T 
Grivory® HTVS-3X2VO 

Hytrel® 
Kraton® 

47,29,9 ^^j^jj^ ' _ '«! -"II tlljli2i« jjajIjj 
Lucalen® A3710MX 
16 tdiLjSt ,j:a*a. %7 J LDPE i> liljLlc jj 
Lupolen® (Series) 

Naugard® 445 
^"^ jixil Jjiia ijjjjj- Jauxi j^lu-a'tt) ^lii'4'4 

Novolen® 1100 

16 j^tijjjj ( jjiujjj) 
Novolen® 2500 HX 
u^ij^ %10 tu_ial«jll i^jjjij-a j;!^ ^ jjJLJJl\^j-lLJJ^ 

Novolen® 3200 HX 

PDBS® 80 

'^^ ( OiJ^i" J^JJi (J'^) iJj^ 

Primacor® 1410 XT 

l>a n ^ %10 ^ tiS jiio JJ^jJ idUjjSI 

Pyrocheck® 68 PB 

49,45 - > I . , X , 

Rilsan® B MNO 

49pA12 
Selar® PA 3426 

l^PA6T/I 
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2^1 ^ »J Jjll A^jUill pU«Vl :(12-12) JjJaJl 



DSM 
DSM 
DuPont 

Dynamit Nobel 

Ashi Chemical 
Industry 

Solvay 
BASF AG 
Victrex PLC 
DuPont 



49 



Stanyl® KS 200 

CS^j^' Ujj^' (jiaikic PA 4.6 

Stanyl® KS 300 
<^j=JI (jjjll Jau, ^ PA 4.6 
Surlyn® 

Trogamid®T 
PA 

(jj-fti (_^^ (^gj^i-ij-u lS:A:J-o (_5J^-4'4'2 j (jJ-al 

Tuftec® (Series) 

31 - 

Udel® Polysulfone 

jjsl" A JjifWu) 

Ultramid® (Series) 
Victrex® PES (Series) 

( -M ) ij^j^ 

Zytel® 
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13 



t> jlat (iixii) ^JjJ'^Ji l^i^l ^ jj s jj^alL* <JL^ (Aramide) aixiI jVl 

LJS ^jJa*JI (PA) <jJ j^I t^l jj^ t-i-a J l5 -1^ .(Aromatic poly(amide)) 
' * * « 3-1 

sli^ ^£ . ^ g'-J.'^.' W^J^ CA^^yiW (ALat)^j^l C1jIjx<uIjj 

liU^ .(J^t ^j''' -"'j a^y^ ' ' 'b'''''.' (^^^^ W^J^ ^^A^' ('^0(^J!«^' '— J:}^J^ 

j^Aja aIoUJI iJjliulajJI (>a*jl Ajal£ Luja. Ajjlaxil PA till jJAll _jj ji. Clul£ lij 
Ljjj^ Aj_)ia«JI PA dlljJAlljJ ^ (_J<al«jj 4j_^>iaxSI PA dlljJ-ojSjJ (j<a l^Lutkul 

cjljjAjj^l .1.13 

tjjLLill LaS .(AloI L)jJ)t5^_^ tllljXajjjJl (1-13) Jj^l OJJJ 

JiSl (2-13) L«JJJ J:!^ ^JJ^ djUkj^ JiSl (1-13) Jl^l 
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, * • * \ \ i ** »1 ( » 1 V* 

/^LQ ^ 1 <i_^LJiJLJiJ 


Kevlar®, Twaron® 




jjicVl ^Uj 4jjlma-4'l 


Nomex® 






Technora® 




Jjjja ^lij-'4'3 jjjj 






jjjjja j^Uj jii-ttl ^_^lii-'4'4 jMjj 




Kevlar®, Twaron® 
















jjJtijj( j^jjiSjjja j_jjjiSjjjS-4) (j^-4'1 






jjJtiaj( (jjaijjja (_jjjSjjjS-4) (>uj-6'2 






j_j.uiSjjja jjiol -4)-2- jii^l -5 


AB2 il^l 




tjJjJjjjiSjjjS-g. jjJI Jjjjj j±l«! -4) (JjuJ-3'2 (jia*^ 


12 








0 


CI 

0 , / 0 









ii ii 

(jA»aJI jjjjlS aUk :(1-13) Ji^l 
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(Jjija (^Ijj -'4'4 jhU 

HgN— CH2-CH2-CH2-CH2-CH2-CH2-CH2-NH2 
H2N-(CH2)io-NH2 



CjjJi\ ^US CiUS >. :(2-13) Jl^l 

(jj jj] J jjj -2- L^ii}^ -N J V"^""','"'^ ii^^ <J^ ^jj^"^^ ("il u'K^ll (jxi ^ ^ ._>'^ 
• tjJtiaill ^ ^lii cJi jxojjj- (3-13) J^l lHJJ .^^'^^(NMP) 

.dil j^Lajljjll ^ilL^^ Q/i Ajula J Ailiui AjMir.t ' '■ ^ (j^^ 

(jxaVl djLjjLii (j^ Ifijj (_jjaiSjiia -4)-2- -5 lJ^j 

V . ^^Ajj.^r. CjUjia ^ J^sUj^iU SJjlaJlj Lis AjjJaxJI PA Cjl jxaJjJ ^^ SlutloiJI 
_( ^^^j^ jjja jIloI -4)-2- jjj-<si -5 (jl ia^V -IjiA^ PA Aj.i.aL.aVl Ajjjll Jji2 

(J ' '*-^l ^jJal j]| .cililS (_jjljj-'4'4 JjJ lj:A^ Ui'^Ji^ 

(J^ljaJl t nil I 111 JJ J .(J^iLajVI "^ij^ Ajjj^l ^ J 1^1 'i-itl j2)<0 

. jjjij jjjAj A^Ull ilaljVl tllLjS_)<aJ AjjIjaJI 
l^Laaioi) iJJ^ ABj ^1 jjt (_jic- til) jxajl jj ^Jt\ sjLiVI 'IjJ^'- 

dll jxajjjAll (4-13) (JSjiill tjJJJ .^^^Ljajyi j.^ ' ' ' t . 1j «jlLa (_>uJjll l1iIjx<u1_jj ' _ ''I 
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10 



O 

jjlliij ( jjji j^^joiSjjjS -4) -4' 1 
(^jjIUAiil (jdLuif (jlxaaJI ^Uj Clitjxajj^ :(3-13) Jiri^l 



OH 




ui^ jj jS -6- (jjJI jSjjjS -( JjAji jj^i -4) (jjijj-3'2 



HO-C 




11 



iUl AAjUJl (lL.1 tklOt^JJ «UU CiljAajj^. :(4-13) Jiill 
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^ji.nl^tj .2.13 

12 * * ^ * * 

tjjjxl ^Uuj ;_5^>iac. ^W** <— sjI^jILj (Jtliij .1 

. JLutiuVI sj^U 1^1 J^UJ 'L?J^' (ij^ C'-^' l-SJ^ ^'-^ iA 
(Jsl jl O^C i^J^ ^J'^ bAc bjAA\ i^J^ 'lIjVI (_3J^>ia3l a1\j^ 

(JcliiiU sjlj^il ^}jui^l aAlAui]! AjtJjIallj (^^}Iax!l ^1 '^JJ^ CLlL^^ l^^^'"-'"' 

(JIjIjxoI (^JJ^ ^^J^ t^j^ (jjj Cfti^^ t '*'M.'J •(j»b"'^JjJ^ (Jf-ifl't AljjlSj (jAal (jJJ 

ojl^pJI dlL^jJ Jaj^>jjj dl^ "^J^ f'^^ ' ""'"■K-iH (Jc-lij ^jl Vj •jiiii' ojlc-j ^)JC. 

.Ajiiij^ sjl Cjl^jJ tli^ (Jcliii]! ijjs^j iAjliuiS jJj^l j3l 

(jiiaaJI JjjjIS Jjjia .1.2.13 

t_iiU. iUlla ^jL-oJ NMP J«»'niiJ .^Uki^VI liA (5-13) L«JJ -JjjS^jJ 

e^li t V in'i'sl (JjS J . O^C -ijc Sjjjjj-iJI . Ajjjjl ^j^jii -^"qi CaClj 

. 1^ NMP J aloI jjiuiji JAi/i (_^liiai gjj-a JLaaluil ^IjjSI (^j^ ' Ca Clj 

^jiiAaJI Jjjla .2.2.13 

i,j jjja»l\ jjijoi jsi) (_pc. n\\ cAAjA\ i]nr'uA . (Yamazaki) jLoLj Jcliij 

.BjAA\ <Jj^ CaCljj Li CI J" 
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JjjjliJl iIjLuUjj ^ CilAwVl £^Uk-al :(5-13) 



dlljxajjjj (_^Jc. (J_jjL.aaJl ■ Ajtiij^ Sjlj^ dlL^jJ .iic. (JcliiiSl <ilja.J 

^Jc Vj J J' iJjs^ V PA ^1 jjl (>a*J <jl VI .tdJljajjll La 

• > • 17 * - ^ * ■ 

1^ ^ ■ "-"'^ \l (Jxutluij ^.sja^l ^ . a , v-a-:. "i ^ Ajjj^)^ iJjj^ CLi\^ ' "'I 



OjjjSil Jji Jjjla .3.2.13 

V (JllLlli^ ^ 4jjia*ll (jJ^Vl dlbjljuj (_5^)lax!l (jiiaaJI CIiIaijjIS ■ '"'"'K'. 

AiLjaJ .LljL^ s^jiall (_j^a,<taJl tllljjjjlS '"'I '^j" (j^ JjliJall J.ixSlj J 
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U> ( Jx«i)^jJI liljxaJjj .4.2.13 



* * * f 

Jalij ^liijjlj Alal ^ J^l "iAc J^aSI ^^ili j ((_^^)IaC kdlLlui^ jj j£ 

l^JjJa^jll I ^ . . ^'i ^1 fjiali^l J '^-^^-^ j^l l^Ba'iM dlL^j,! ^Uiijl j llAjl^jb^l 

I jI jSluil t66 (jjLliilj 6 (jjLLiJI (jLa Ajijlii^^l aloI jA\ tiibSj-o (_hiS*j tiilSloj j 

4jinr-VI J ^jjl^l J tCllUjjjJ^iyi 4 lull '\n IjJ^?' ^^A"JI JLLoI 

Ajiijll ^Jjllj '^J^'JJ-ij W^Jj^ ^Wj^ ■^'■^JJ J^l tS^ i^^J i^jL^I ^UJt 

' '"'"'K''' (Jdiii aKLjS (_^ic. (J^lj^l (^Ijjj iijc-lij Ai^j^ (JS i«j dil jA«jjj-a]lj 

. ^ a jl (; I .-ill 

- - ^ • t 19 

^^^1 ^1 ^ L >^\^ i ^ l^iQ\ 1 > ta ^ \ L t^O'^ 1 ar'.l . a\ | ^ \ a . ^'^^^ a^^lull ^*>^Q'^''< , 1 ^ \ j\ 

^jjII ^ jl j . ^'iNfl 3Jaaj (jialiajl AjjjlaJI J^jl^LJI sIa ' ^ .^liiL^ Jj^' (JjolAjo: j_gJc. 
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Ll\Ji\ .5.2.13 

7- "J ^ . . ^0 C1l)Lu .2 
.(Ajii] a jjir I .-1 ^lai) i-j] .3 

Jjiil .1.5.2.13 

PA Cjl jl^ jj (^U^ . ^^'^ CjLjjjVI J^-l jVl i-iUlt (>at J«i-it ^ 
Jjill ajLa jJjJaaj i^J^ .bjiii <jLt<aJ jSj-all ClujJ^I (jii-aa. 1^ KcvlaT® J^i^AlS 

. ^^'^^ 70— 100° C -ijc- j;i<«jJ jJI ^ yj^^ o^"^ ALatiuLa]! 

(Drag ' _ ' "^^ (_pa2Li. jj^_jJ jjx a JJT . n >.llLi<i£ AiUiaj .^Lall liA ajji-all 

Aija£ jl ) (^_^ jf^j • jij^l j'-^^ *y 21 -5 ' reducer) 

^AiUJailj Jj^l .2.5.2.13 

24 * * - * ■ * 

_>^J^' UJ^ '■'jj ^ S^J^' ALaljI-p i-_aU]l 

(ji jLjjSU (jS-oJj tAi«ljl-p II (— sUll JJjt^l lS'^ '^''^j:! 5 3jjLuj (_jlc. ^Auu 
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a1 (Jiiiirllj ^c.&.uJlj AjV .^^pal^JJC'l ^jJa^^j ^ \ 

j1 ^Jiii J .(Basic Yellow 40) 40 (_^ljait jL^t ^ <^ uilill 

1 tinnri Ijivl J .(jjlSj jAc sA« 60° C -iic- JjiJc- ^jaLji^I (j^ Alall 10 sjj^JJ 

LaS .^.L*!! oAjU (JxIjC Jajjil_jJ e-Lail ^ ^""'^ ^aJljix ALaljl «LuLaal ^Ijj] (j^-oJ 

^ j«i jA frLail jljUJl (J^UJl . I ■ "-jl Alia 'jj 3jSLiJl cljj^ll] j 1 >-,'a (J-alc 3iLjaj ^ 

.iJj^jSI jjjlsll till jAajljJ (j-o 

tjjj .6.2.13 

.4jAlIaill (J}jl^)]allj (_3J_jll ^jj-a . ,\] J jVI (_3JJ ^Ai-ai jljx 

t_aAill (_5^<uaij .AiUllj AloIjVI t_aAj (j-a JLLoljVI iJJJ S""^ cSj^^ u' U^-*i 

1 11 <^ 11 c3jj ijj ' <j^^ .(JjJal Alaljl ^ ' ^ J ' ^° " '^Jj' ^* lil-lll 

AjjJall 2 . A\ y jSiuj . 4uii'> Aii A^jlla li lijj ^cjjj LlU AjjlSlI 3jJU-all 
(jx 0^1 j Ujla-a ^Jaj-ull ^jj-aJ I-^Sa j . jjII ^JajJ (Jl^ (Jcliij ' _ ' 

29 * 1 * * * * ^ 

^lIuLixiVI) (_>u jiuiiuO/l jj-a ^Aj 4jijb<aJ Ixjoilj VLaxijil ALal <-J (JxuUxuJ 
jjjlj^l jl ISxall j>l-aij (j^Al ^JLaJl aAA ^ j .V jl.C- ^JJ 'Gik-aJ ALal jVI C3JJ (J-ajtkuJj 
|jj iJjlialLij . JjjJl (_>al ji. jj.-^'' (iUlAl) J Uxaj^i?) J 4la.Ujll uiLl^^l J ^jjaJaJ) 

l^gh 1^ "^J^ (_J-al«£ ALaljiV) (JJJ cJ ' "J t^Jli^ J '^Wj^^ (_JjL.a_j.a (_3JJ I ■ 
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V-i-^l tMl ^ .7.2.13 

JJC.J AjllxJIj 4L_i^l e-Uaj] (_ya\js^ t Jxal jl-p il Ajli g-Jj'j (_>«a j^^^l i^^J 

^"u ,-1 XLij^ (jl V] ^-in ^-r^ (j^ A^jC-^yol\ ejtL<i/i]l (_>^ljiJI (jxi lilli 

Jxal jSfl ^aJlfti .8.2.13 

^1 (_gJc. C1jj^>j£1I (_paA^ ^ jxajijjli Jjla-o JxaljVl Ajjic-I ^Ijjj cSJ^ 



32 v; 



: ^ LaS e,Lic. ^tiiV ^jia jSj tSy^ j 

V J- 0.15 J oJ-Vl jliha-p- jjjK-2 c> Vj- 0.85 NMP ^ 
jjjK-2 -^jjl^ (j^ Vj-o 0.985 1 tl I J .(Jjjja (^pl-ii jjjJ t5^^-'4'4 jjJ (ja 

jjuia _^« u .i.ii. «i •160°C -ijc 

.1.20 
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^"^^ jSri <JUli iki :(2-13) JjJaJI 



6^1 j3l 






gem"' 


1.44 






MPa 


70500 




% 


3.6 




MPa 


2900 




J kg-' K-' 


1.42 


(25° C) 


Wm"' K"' 


0.04 




°C 


482-427 


(frl Jiaail ojljA ^J-^ 



DuPont iKevlar™ 29 



U-aljll) .3.13 

jljSlui"^) ^jt 4jjla Jjt'^ -^^J •■ij^tjVl I— sLlll (j^lji (2-13) JjAaJI j^yjj 

tjl V] lilksLj jj^ Nomex® (jA^jj (jLoj .^'^cIiUjjVI ^^Lixu^l 

(JllbSj^ (_gic. t-JjLaj djj^l Jalj . l^L.iflj Ja jjji diaj (Ji^ KcvlaT® J^^^^ 

.Nomex® <JU. 5jLa^ 

A^luliLaJ) t>flljaJI .1.3.13 

jJl siA JJOJU liilil .«.Lall lijxjJa LuaL^lj jlj^Vl CjaJj "lAja laa.j (jAij lilli 
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4JL^ ^ jI^VI (J!^xa (JjxLa i^^] lSJ^ .Ai^ (jj^ e!^Lall -J " ' ^' 

t>alji .1.1.3.13 

«■! jl liljLoJI ^JJjjJ (_><aj3-(_jlc.- jLajoba (JLaaluiU dlLuiljJ tluj^l 

iAjtjiai (Jj|jljjC.I (JllLoil j.l]l s^A ■ .JxaljVl Ajjla^l Ajjj^jjII AjSj^I jI 

^l^li^VI (j^lji (jc. dlLajlx-a (_jlc. J ji rT»l l AjilS Jj^ dllj^jjS Jjij (jl (jS-aJj 

. (J ji.t ALLa^ CjLa jJila <iH£is.YI *l ja. *l jikVlj 

^A-aJI <iJ jlu. oil ja. .2.1.3.13 

I jl ■ (_3^«'"'j Laj3 (^.cIIl^I ^ sAil jo^ ^Ak^all (JjLuu '"'^ ^1 .lil 

j1 j-all ,_Pc. AjiSI j31 Ala.lAall AjuJajxl] JLa^Vl tjliJoiaJI ^'a^^'aW ikL ^jl l_taj .jjLaVl 
jjLtJJ LaJS ((j^jiua^l (_Pcj .Clll jL^ijVI jl djLalAliL^VI jl ^^J^ «.Liiujl ia jlui ^T-J*"'''; 
j| jxtll ^'<^Tl ^1 ^» ''j .A'o^ « ^ i—ijljill ^^J^l '"'^'j.'^' (ALaljVl JIjaJ 

.Aj^^y^l AiUall (j^Luaiial s 

AiLij J . ^^'^^ AjjIt. la jjij CjaJj j.Aj.^1 3-ajlia jUii-V ^LlS jW^' (3^' '^'-^ 

C^j c "'•^ CjlilUI t> AJI jll ^jllaj t^Luj ISO O-Jia lilbA ^^1 

.^_jjJa_^l li^ (3^»JJ ASTM .ij^ J 



488 



ejLall i^a (jj^ ctlulj i_a^ j_gic. i—ij-lLall (3^IaJ iAjJuisjll Ajij-lLall CjljLili.1 ^ 

Ja J* ■ '-~ -> jlc. I'll .1 jU, „t ^ dljjVl (Jat'iiiiJ • '^^ (_ij,^Lall (_^^J <-j^l liljaJll 

JJL (Jiiaal 4-(ijlLi liliLoJ j)..jLla]l AloI jVI djLa. jl iAjjla dlliliaJ 4lu:ljall (j^iliaVI 

A^jljaJI u^ljaJl .2.3.13 

r-1 ^ Ajtiii^}^! Sjlj^l diL^jJ .Ijc AuljVI '"'^ .'^J"^ ^iii^)^! ^Luu 

A^j^l o^tjiJI .3.3.13 

sl£La-a (JjclLo -^J ^ ^ ' l3J^ *jjJail (_)j:Lui^ Jj^ljVI t_l^J-o (jj 

Al»ll ^ 40 CjaJj AiLL 
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2CA^\ CiliLiVi .4.13 

Mj-) . 1.8 nil ^ AjuiSfl fIJI CiUmAil .1.4.13 

La Uli. lilljj .(jiLoSlI ^ 
VI .UlU^ifl LijUaiS ^Llj-oll CjUjjsk JaJjJj J liUj j> U^J -W^l-^ 

tiiLijajll JIat1j^.L a±xiI jVI aLJI AiLii^ ' 

<ilj|l JxaljVl I— sLjll jljSiuil 4j«Jjiall ^LljuaS) SjJJJJ^ ^j' ■— ■'' V iUIaij .^lik-aJI j>Ui^ 

till jJAlijJ ^ (^jaJjl J Jaj) J jjJ (^pJI . ^lajjiibll (_3ja 4j(jjV1 #1 jj 

(j^ t^jj^ #.^>Ual ^i^ilA - (Jjla-a ^^jijliaS lJ:H_JJ <,^^J dlljtiij (JLutiuil (^J^ J 

."^■^^LaJUJl Jxo) jVl ciU^if (^j^l J j3la.Vl ^ J .AloIJ t-sLi^if TiOj 

ULj4£Uua>a]| CjVtisuail .2.4.13 
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. 46,45 ^Lij^l sjLjJ lJj^ 

^ jjalb 2lL^ (JjI jisl I « j' •— ^^^^1 UjUj^ <L^ja]| ■"'■■'j^ 

* e c * 

V (J_jla-a (jjiAXJ ^aJ '(jJ^ jjJj^U ^L^jVlj Ajj-la-all dll-lia-all 

cilluks .5.13 

jjll Cj^Lwlo'VI (_Pa*J (3-13) Jj^l J-^'j -^^l 

Ji») jSf) ouk >« JLmlLu.) oVla-. :(3-13) JjJaJI 











l^ijl jJaC iaUj (ClLjaJ^^ 


^ nl^ t " ^1 a n 




A <^ 1 ^ 1 t " ^1 a n 




lSJJ 
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Jl>« .1.5.13 

(jVj .IAjJC-j 4jajJja:ljjj]l dlUlilJ i—iUllj iJLLoljVl (—iLJIj i'S)i jsl\ (_aU]l j iAj^L^jll 

J" 

J 1£jLJ1 J UxajlVl jLa CjVix- CjVtiJtii 

AjjjJaC. lillSj^l C^.lxjii ^- ■ LaS ' j3jl J^l jt ^JJ^I AiijiSjl jl LjjjSjjjll jl Ljjji^l 

Cjaj dllc-lj.^ll gliali -^'K'.^l SjLo ^ AloiLoiVl tllLikjJl (4-13) Jj^l OJJJ 
dlUljAj ^_^IAui tJLutluil (-l^ljll A3 A^j .AjIIc sjIj^ dlL^jJj (Jlf. ^« ■ '— 

^^^1 (jAui^ Aij^)lall s.^ (Ixja (jl ^ ^j^lj jjll dlUtjij ^L^j ^jAuilj jjll 

liUiU .2.5.13 

. djl jUJl jl (Jj|_jj-ull l—l^joU ^iai sjjL^iall ^ _jliuJ) jjjj tlLiL-ajll ' , 'T'J 

^jJaj]| SJJJ^ ^W^W CLlluLall ^ <Laxlui^l 4j£^)^l Jj^l 

' _ ''^ l^JnjIj AaLUxa 4'u>-i1^ QAt'/-! ^UsojU Sj^^ila i_sLl]^l ^-J^J^ {j<a ItJ^Lall 

. (J j-^ "-^ ^ Ajlk^ ^^1 ^ 
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50 ,.,,<-. 



dlSikl SjU ^ cljS. jA :(4-13) JjJaJI 



10 (^jj^s J 

10 jL^ 
25 ^jjjlJI ditjjjjS 

2 Luj^ J:) j 

8 Llual jc. 

10 

5 oi-lj UiUl 



AjuU AlAJ^j ^^ SjIjxJI djL^jJI (5-13) Jj^l 





ili :(5-13) JjJaJI 






7.6 




7.6 


2: NBR 


30.4 




38 




15 




2 









^jSSlI .3.5.13 
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^jL.„\t 4^ix!a 1 nil I 111 1^ ^pll J (;il^'yi CLllcLlL^ 

Laj^iLjj o^ydJIj (jjC-jV Laj^yLj (jjj ^-AiJI LS'^J^i • UtAAJ-"-"-^ Loj^iLillj 

34N (> 91N ^LA^ jlLVI i> lMI S'j^ ^ J:?jS c^] U:ji:A}--Vl 

jlc. JLaaiuiU Lo^pULj 5jaJLjixll AJaLui jj ^Jajoil] Jj-^ 0 jL^V' i^J^ ^ J 

.U 

: (J^ii^ij (Ac ^jlLa ^1 jiaJ ^^^Vl AjIaC. ^l-aii jW^' <j^^ 
iAjLi jjjill AaLiuiII AjtjoiVl AjtjoiVl Aj^Lilaxu ^Jajoill l_u£jj Jj^^"' • 

.Al^j ' 'j^ ' I's. . jl I't'^l • 

cjljL^I .4.5.13 

^ ' ■ jjl jj^^ ji (Jill jia^l UJ^ ^ Ullf- 
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Jaj^^l Ljji^ ^JaJ^I ^^lo^ J""'-^'"' V .jia^l I— u£j3 f^^lc .IxUXJ (JaI^I 

Ojjj^I tiU^ A^suilail .5.5.13 

•CO2 t> J uj^ jVl t> (^J j^l ji^l *1 .750-850°C 

jLkj • H3PO4 jjiu:jall (_paA2>j liiuixi Ijjjjjj i—aUlVI S-yj^^ 

jxj .tllLla^ jjJ H3PO4J CO2J 
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SjjjJI JjUII jjfljll CiUI> .6.5.13 

iSJ^ .la] .dlLajiLjll s^A (JiLal lilli] CS^J '^-^^^ > " ll 7» _J.l QA Uua:lj VLa-a 

c^L^i AiJUJI jaaI jVI ClUk >. .7.5.13 

.lie 1 _ i» .•^■"'^1 Aijli dll jx<u]_jj (jjSjJ ABj JaAjll QA CjI jj^ _jj JLajtJjail Xsc- 

I'j'^*"' (_5L<ij (_^jLuS_jJj'yij AlajVLa (_>uJj1I dl) jJajI _jJ (_5l<i jI jaJI ''j^ ■ ^"'^l till jJaJjJ 

A^jboil cjUiUilj oj-ijj^i .6.13 

t^U. jll i-iLjL el jiall CLlljxol jVl • 
tlJjl jlslb Bf jla-11 CjIaloI jVl • 

'"'^'^J"' ~ f "^^ dllALsl jVl * 

.^i^ 3J'.iji^l iJjlALoljVl ^ijjij • 

Ajjjj (jj'^"' (j^^ .sjtLo^ ^ i "J ^^'^Vl ^j'"^"' Al^aLk CllliLjal£ L_ll]| (J^uHuU 

. AjIS jll CjU!iy AijjiJl L jpA\ J^ir'ni' .sLjaillj tjljjiall (Jjlcli^ 
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^ ilaljVI tjUll J,<utlLaJ .AjjUjill CllL<i!l»JI J jjJjjAll (6-13) Jj-i?JI 

■ij^ljJl ^sJjIjll ^jMl <^L^Vl (7-13) Jj:^JI tijjj .(6-13) Jj^bJl 



LjUj a jSjla]! ( cs^JJ CjI jJAiJ jj ^ ^Jlal :(6-13) JjiiJI 











ALal ji -p 


Aj.uir.! 


Asahi 


Aramica® 






Chimvolokno JSC 


Aramos® 






Kolon Industries, Inc. 


Heracron® 






A.L. Hyde Co. 


Hydlar® 






Slovay Advanced Polymers 


Ixef® 


Jxclji-p 




DuPont 


Kevlar® 






Toray Industries 


Mictron® 


-m 




DuPont 


Nomex® 






62,61 jgj-jjjQjgjj Qq Mytishchi 


Rusar® 






Teijin Chemicals 


Sulfron® 






Teijin Chemicals 


Technora® 


Awl ji-m 




Teijin Chemicals 


Teijinconex® 






Difco Performance Fabrics, Inc. 


Thermatex® 






Teijin Twaron B. V. 


Twaron® 



C^M\ J A3 

Ac jii^a-all (Fibrils) ^jiylJl Jjjell (jl Minml aIojoi tllLul (jii jj iJJ^ ^ 
(-aUf^l Juc. (jluiILj tiJ2>. lij 'AjjJI AjL^I JL<sJ2>.I (jLoVl CjLJajuo CjlSUaJ 
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^\ jA 8 J Jjll '^J^S f.l»Ji\ :(7-13) JjJaJl 



Amoco 

Micro-coax, DuPont 
BASF AG 
Shaw Industries 
Amoco 

Union Carbide Corp. 

Teijin 

DuPont 

Shell 

Clairan GmbH 

DuPont 

Ciba 

Union Carbide Corp. 
Teijin Twaron B. V. 



Amodel® 1000 
Aracon® 

Basofil® 
Caprolan® 

6 

Amodel® X 4000 

^35\65 Ai*Uji 
Carbowax® (Series) 
19(PEG) (JjSJi <j#i)) 

Conex® 
J-m 
Kevlar® 
56,48,47,43,30 J 

Kraton® 
Leomin® AN 

all ^ ^ I ■ ^ J&Imm iCA^jiu^^ L^^J^ l3^3^ 

Nomex® 
48,43,24 , , t 

OLEOPHOBOL® (Series) 

Polyox® 301 

Twaron® 
43,42,26 , , i 



26,, 
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jjjjii) Sjl£^)j<^) j^l .8.13 

^ jjiij-UnlinVl (JLutluil iSJ^ .(jljiia^)U 'C^li 'GjllLa ' (J^l j^l 

jluUuVI (j^ ^ ■ (.^^ '"'""J AjcLiioib^al Ajij] ^ ''j"' " 

<aj^jJall A&Lu . AloI jVl J (Jjij'ununVl (jjj jjJAlll (jjl^jla JJ_jiaj iSJ^ 

f 
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* * * 3 1 * 

till jj<ajj jjII (^ic. Clllc jjj Aj^lia Cllj^ jSlj . (jl jjlall CjliulaJ jlikiVl (jJ*J 

4^jal3j (JpJl Ac^^^ila ja_^ u'^^J "jf^j i^l-^JJ C^^JJi i^l-^J 1^1^ 

^ CLil (PA) (-^0 t^J^' JrJ^ Cm W*^' 

•(PI) (^J) 

tljljAajjj^l .1.14 

(_>:=L.iaJI djUjlAi (1-14) Jl^l (jljJj .<*jUi3l Cjl jxajjjJI (1-14) Jj^l oalij 
tjxoVl CjUjIiS (2-14) ijiii (jJ^ '(-^ cs^ 

djljSjii (3-14) (JSjoJI Cj^j iCAAjLiJi jjj'yi tiiLijljuj 



HOOC 




(±uu\ ±Ji) ^ ^ ^ ^iMly^l c:>UU^ :(1-14) Jl>^l 
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iii^ i^"^ 



OCNH^Q^CHg— (^Q)— NCO 

(Jjjjfl jjLjljiji J jjj 



HoN. 




H3C-J L-CH2-NH2 

H3C CH3 



H2N 



CH=CH-C-CH=CH- 



'-4 



-3- (jjuilVii -4*l-( (Jjjjsjjj-I -3) (j^-5'1 




H3C 



CH, 



CH 




NH, 



(jUj^[ Jjjji ( j^p^jjjji- jiLol -4)-4] (_>>ijj -2'2- L^fii* j^bj- 5 '5* 3'3 
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H,C 



HcN 



<^^COOH 




t*]jj^^ ~( J V "J ' i^i^ -(x)-4 



COOH 




COOH 



HOOC. 



COOH 



HOOC 

( jioj i^knUn j^^j^llj -( i:>A}jja -4)-N) - t,^^ J 
(Jxajj JaaI) ^ jjit ^JIa ^ Alaalubt jjxa! (jlaUa^l :(3-14) jL>iII 

(JjLlLa-a AljiJ^lj -4 ^j'-^-*^ (j-a liljj jALaJ,llj (JjLixa-a)-4 (J^a-a^ 

Jiija ^LS _jix.i ^l£-'4'4 ji MDI j Afuh<^ 

.(ODA) ojlpVl (^US j^J-'4'4J >1 ^1 j& Jiija jhJ ^^Ul cJi 

(Jtlidj cJ^j:}3 _jjj-al (_jjljj-'4'3 JJjj J' • -^Lajji (JjJ:^^ 



507 



( jj^l j^i) i!U ^ ajJLAjlj^ :(1-14) Jj.i?JI 



^1 ^1 




6,5 






7,6 


jpjl cJj^ (^lu jlut 


5 


(MDI) (jljj^ Jjjjs jpULiui J jjj (^lu 


6 




8 


(Jjiiiu( jiiia -4) ijjnj-'4'4- i_jjLjj-'2'2 


9 


jjl -3- (jjjjjtuj -4'l-( (Jjjjajij^l -3) (jjjj-5'1 


10 






11 




5 


J jjj -( j^iAjA^ Jiuxi -a)-4 


6 


( aluI .^Ifnli^ aAiii3-4)-N) 


9 


(jJj^J jjjjjiiiSjl (^ljj-3'l-( cfeiS "4)-2 (j'n<i'> 



sjluS (J ( j_^jjiSjiiia jii«t-4) (jjijj-'4'4- (JA^* ^5j'-ii-'2'2 i-j 

t_S^y^ aIjLox L_iLiuiV .jjjijli ^^jj •lH_>^ JJ^ 

4 — jLy<aj ^jl — jjjj [Jjiia((_^ — u^jjjja- jjx(iU4)-4] o^-2'2- (J— Alo (_^Ijj-'5'5''3'3 

JAl* ^lA-N'N J <DMAC) Aj-M JAj- (^lAj i(NMP) ujii!jj:}J-2- JAj-N 
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2^n^ljS>»LII .2.14 

(_jjLii (jiiA^ iJIiIaijjIS (Jcliiij PAI jj' (j^-oJ lilliSj (jJ-al J 

(_paAaJI CjIjuIIa jI (jJ-aVl (JllLuLij (jj^ (jl La] LiA .jjj^VI CLlLuljuj liLlij-uSjj j^l 

AiIIa AjjAi^I AjjLuiLd (.llLlaS (JtlidJ PAI JJ-aJ^ (.5^ (Jjj.<aaJI 

CjLVjjjV' Ji> .1.2.14 

(iilxol (_jiaA^) jj JJAjl JJ UJ-^ PAI JJAjl jj ^_^Ja«J (_^^)JaC. '-^^j^J ■ jj^j^l ^5^^ ^j'-^-*^ 

* • * 18 

(_jjLii C1jIjS^>a1 i_l1iluj33U s^)<alJI .ijc. Liljj . ^ Sji'il ^1 jj (jj^ ' _ jaJl (jjjll 

. (j^ill ^JaAlj (jV jaloi (.llLllia jl A^Lui Jjjij ' " J " J at"! I iiU 

(JLaxluil .^jc (j^J • ^ Liajl A^ui <^ jlLaj ^1 AiUial (A^joi 

44j^>ia ^JalLa cllli clllj PAI (j-a ^1 jjl ^lilaA^I (j^-aJ tAjjJ^jijljl dlLjUj-uj jjj dlLS^ 
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(_pa-aa. AjjjIS 1 t'iK'l ^j-a (jii-aaJI AlJJ^ (jj^ 
^ a^j^ (Jcliij ^ . •— '< " a^j^ ^-^J-^ ' ■ "j""'^^ ■' sj-aiJ^ ^^^>^ (J-oijij 
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i ^ < 

dll^^fl^^ * ■ '■^•^ A^l^l ^Q'^ ^ "^^J^ ^ L^J^'^' '"^bb ' -^^^^^ (.5"^^^ O^^**^ 

^ XA^\ .cjjjVl t> 200° C t> oJiuoulU iXA Uiia. 

^Lij (jjiiiia-irL J ' J/'j' j'n J jjjI ' '""^ oIa aJ.i«.aJ1 sj^LaaII S^)-aL]l 
^Jkii i^jx (>a Imol UjJia A^boLU 1^1 fnlj i>*^ -^J-^' J (MPD) cltj-o'VI 
.^j'jSlall s^UJI aJI jV ojlij^l JL«la.lj NMP jjjjj^Vl t> 2mol j 

(jiaaaJI ■^JjJ^ (JSj,iij3 Jjjjiill Al jjKj ^USI tdlllijiSjJjS ^jjLii ilaj ^jjlli (j rirtt 

. ^ MPD J ^lijs t5^^ ^Aj! l>* 2^3* AiLjaU PAI (jjSilij »^>»jLi« 
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Jjj- Jj-j^lj Jaxull Aaujjjj <LuLu PAI jx<ul_jj jjjJa^ ij^^ 

.S^jIaLiLa V tlj) jxajl jj jJjJaaJ ^ ajjj^lijill AjiG . ^>jjiLi« s^>^ (Jdiiil jxa ^jj^j^ll 
t(j JiljjAjjiij-3 J (j Jjj! jji}j-5- (J:iij^-2 J (j JlAjj ilj-3 i^J^ (jj 

.jjjjj j-ajj jjj^^ j^j (^l^ diUS^ 1^ 'Ui^^ jjf^"3- <J:A^ ^g2)lj-6'4'2 

A^jjiAll S .4.2.14 

jJjJaaJj iJJ^ .VlljjJa 4 1-iinill PAI ^'jjV djIjAaj^jx (4-14) JSjill (jjJJ 
Aijjl£ AiA^Uaj-l (Jcliij (J:j^>^ CP" J.'"'^ ?• ''^V'J^^"'''' ^^3^ Jnjuijll Oi^^ 

. ^-^ (jjjljj5-5'3'l- jii^l (_^£)l!i-6'4'2 ^ > (nK'iib Icjiia iJjjjaLaJI 

. (lyJbsj S^j (jjjjjjllia J (JLajtkul 

.AjAjIsj (JjI jiaJ (4-14) niil Aifall till JJ^ _jj j^l SAloJ jU-o djja. ^ 

tAjiiii^ aj) djL^jJ J i^Ljia (Jdiii AAjhj)] (jj^iaJ .iic- f^^^ *^ (Jdiiill (jSl j 

^* Cy^J) Ajiiij^^ AjjAj^ A^jjlj 



Q 9 (r^ 9 o 



q 
0 




N'^ N N 



OJ I " I TOO 




COO 



^ ^ik^t PAI Ci\jjLAjljji :(4-14) Ji^l 
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.l-uaa .2, 
. 25,24 ^ ijjAi^Vl 

SUaaukil Cjlj^jil (Jx9j| Jj^i) ^jj CjI jxajijj .5.2.14 

ts^pJI AjjI^I _jiLoVl '(j:J^Vl ^jjLii t>a (_>^^ (3-4«JjluI i_S_y^ lijj 

^jjilj (j^^ '^^^ ^jf^' J • ^^.J^^ (jiaLoa.! CIiIajjAi^Ij dlULlijij jj) djLjjlii 

. 26,17 i^L^,^^ ^1 

^*^' J^c^ (Jrf-rij Jf-b iJji ^"^J^Ji .6.2.14 

tjji -3- l-( (Jjjj2^jjj^l -3 tj-o ^u'i\A jjc. PAI ju.^'.'i -ial 

jjii . ^ iililijaiS_jjjS-5- [jjlj^J jjjj _jjaiSj! ^^L£-3'l-( (Jjjja ^^jai£jjjS-4)-2 l>^=-*^j 

^Ijj 2 L.„ij. jjLajljJI '-^^j.' (JjS^ (j^Aij . 220° C IajjS ^-^^-^ j (Jlajjt ijij^ ^-^■j-^ 
. 235° C ^Jl t^W-j^l JlajjVI 8 J ^j-i jj-ijc; ^Jji 4 AiioiS JJJJ Jjjjjj 
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^l>il .7.2.14 

jjijll Lj^ii. ^ JLoilaiU 4j.nr.5U j| jxiS PAI J QsLiA ( Jijl Jiil ) 

diliuiaj ^ CjUSjaII Ifj-iqini PAIj (PU) ( iJ-^JJi) (^J^ j-« ij^l 

.PU AlaS 

CiLjfrjil .8.2.14 

^ jLlil« (jjj ^jlLo (2-14) (Jj.iaJI Aaj .dlljj^jjll (jx ;_J^>il ^l_J^I Cy ^ j"'' " 



10 



ftjtjail (IliUj&j dlliuij tlil ii 11-% :(2-14) JjJaJt 

















e^tloA A-ajlift 






'4-^ » <-ajlLft 
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jaLum ^Ljjjfi (— ijlwL diiji-jW C)ij^ .1.8.2.14 

si*J La jLt-a .lal i!>llaa .1 

4J jS aJT ^ 't>aJ' U^^J^ <A jS jj-a AiiUajl ^ JSj^ ^ji jLaJ PAI tj^ CjUjC-jll 

A^JjLi Ll^^L^ dllj (A-olsLlla JJC. Ajl^ UJ-^J ^Ak^U 4.^11all dlUjCjll 

Aliala ^jx Uujjjj LuiLli J (!^l£jJu CLllcl^jall A^\yiiC iLlLmLlS dll jj (<L^ad.aj 

Torlon® ^jjl jji t> PAI 

(jjL (j-ajl j3l AlSijl (j-a ^J-^ (J! 'tJ'^ lSjW^' 

t_Jiall SjA jjiuuall ^ .dilclui sic ^1 (JjISj eJc. ^jxi A-aliVI Ajxijl ^j' J" 

Jjj-<aaJI 0.1AAla]| AjjlaJI aJjSJI ' .j_g^L^_)ll JlaijV' ^J.^ diaj La 

ULl^l Ajjajll o^A (_jJj jLiiJ .i—Jlall ^ ' "Jjf"'^^ (3^Lixa (JSjjj dlli AjjC.j ^ioj 

.dllbUI jl (jljjVl jl dlL^ jlll ^JaAuiJ AjiiiiViA (Jl£jjj| CLllj AjjC.j ^lui ^j''' ^"'^ A^u^l 

LjU»jS t:jL9fr j3l (I^jSj .2.8.2.14 

jiliJ PAI t>a till jJAjljJ (JJ La JJ_jiaJ (J ja. .iil . JJAiljjJI JjS L« dbjC J ^ii^ 
(JLaxluil ^LuU (jlali^U JaLajVi .Ji^ ^ ' ".' J <j:!j^ diLu^ 

(jialiiJl L-lluiJ a jl ■ 3^ j jl (jiaik PAI UJJJ^ jjiV U^^' 
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4 400 Mm 

Aju jjjj 1 ( c4i«t ) t5^J^ (Jjajoi-a (jjSjp .2 

tiiu^ .3 

• SSO^C ojj^ "^^J-^ SOOkpcm"^ oj^ JaijJa Cjaj S jc-j (jjjSj .4 

^ 

dillaS ^ j^l Jc^^ tDMAC Alall ^ 70 ^^j^ ODA j IjIj^ 

' 'I ■ .0— 10''C ■ijC' '-^^/'j^j" AjjAi^l AjjjlS aj j^jjSjiui 

(Jcliii I'll Ja^'X jjjAij^lj ^tj^l AljAl^t^ cilmjaiVl AiLia] (j^xij 

^_^L^_)1I (JlalijVI ojl^>^ ■^J-^ .Lilui Ijj ('■^5^1 j"---'^ Jt^ ' "° .' 

.0.1-0.5gcm-^ ^ Ajjr. jll r^Ull AiliiS Lai . 270- 320" C ^ PAI 

.l^ALaJ A^J^ Luj AjjL^I J (j-al ji. (3-14) Jj^l J^-lij 

lO^i^LjCjll o-»tji. :(3-14) JjJaJ) 













[%]\ jj 


[h]\ o-jll 




0.15 


24.3 


0 




0.38 


63.6 


12 






79.6 


24 



t>a PAI dlLljCj JJj-ia^ ttillj t>i .*:jULuj<jJjVI (>» liltljC J (^jjSj 

(Jtliiill jia^ 35,34 2A,..,< j«j< jilajl (jiaLa^l ^ i-jjUa jll Sji*l« tllULluij jj| (Jtlsii 

4jjC. jJI SiLall j.Lkij| jj'"^-'^ (_^aJajJl Jj CjLiaali. AiLjaj .MDI ^ jj 

. i_jjj*JI fjx, lilli Jjp-J jail i_ajiijj 
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oaljiJ) .3.14 

.Lljlja. sjljlaV 't>aJW ^jSJI PAI (Jixla (Jj^ 

(^4-14) (JjA^I .(^Lollj 111 or. .^jc. j\ (<llaj Alnl 1 . U-;.! ,^jc ;^Lal| 

. Jl <^T-i ii i VI ^Ic. PAI ^jj (j-alj^ 

A^sjli^) ^) ^1 .1.3.14 

(_^J^ (Ja^ ^'.C. ojI^)^ dlL^jJ Aic. ^Ic. 'USjjlSj.o S^jlLo PAI Clll jxajl 

sIa ("it") e.lj3A!)Uj ^jl^yi dlaj e^^^jiiijll) sjljAa jlia (_$^ (^-5 •260°C 

2V1-., ■'Kj.U'.H ^ Aall j3) J sjljJl el j^Vl Jl j^il siA JflT'iin'i lillil .lajjjill 

.37^\£J) (JIjI^j CjUkj CjljUaJlj Cj^lIiaaJl J" iCjIjUiJI Acli^ 

^^''Torlon® 4301 o^\ji^ :(4-14) JjJaJI 











ASTM D792 


gem"' 


1.46 




ASTM D570 


% 


0.28 




ASTM D638 


MPa 


6830 




ASTM D638 


MPa 


163 




ASTM D638 


% 


7 




ASTM D790 


MPa 


6890 


(23° C) flbJVI lUU- 


ASTM D790 


MPa 


215 


(23° C) »U=uVI 


ASTM D695 


MPa 


5310 




ASTM D695 


MPa 


166 




ASTM D256 


J m 


64.1 




ASTM D256 


J m 


406 




ASTM D 177 


Wm"' K"' 


0.53 




ASTM D257 


Q 


8.0x10" 




ASTM D257 


Qcm 


8.0x10" 




Slovay Advanced Polymers ^ 
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ciliuki .4.14 

j| jJl J" iCjlinkill t> JjJlxJ) yUir'nil Ujlja. ^jilLall PAI tllLaJjlj iaJj 
Cjjjll <iJU-<i CjI '^l^j CjIjIAjoij CjU^LiaS dllJjmH Ajjjjj£WI J AjjLj^I 

Uuaiill iUifrSfl .1.4.14 

i jjiUJl JjjIiLallj jjajll Ll^U. cjlinkj t> !1£ iiiuaUll Sl^VI cjlinks Jaj^ 

(iiljUi) J«aa .1.1.4.14 

(jjjoiaj . jlill (Ji-aS Ajjic-I '"'^'J.'^"'.' (3^*2 ^UuA^ '°J:A* PAI cJ-^ 

(J^-^l PAI ^Jnir.l ^li PI dil jjaJjjj AjjlLij .L^ Clilc-ljall JaiLaj j AiuiL^ 

^ IcI ^1 ^^Jaxjl Ac-jILa ■ " "'J --I AJajLul jj ' .1^^ I ■ ' (5-14) 

iju^j .(2-14)j (5-14) ojK.^ill aiiJI ijjl jx«jjj.»3) ^ J .38pAl 

^jjL^I aL^ AjjUill ^1 A^j jil .^'yUa fj±a\ dlUjllij liLjjjj (JALa-4- -3 (J^a.a^ 
^iLaj j3jJ V 'cjJJjj JJJ^ CS^^J Cy ^ J:i^_?*T?^j' ^^^^ PAI aJL^ cs^ J 
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MlydUlt A^LUICSU ClljJ^jjjrf '■(5-14) 







38 


(jljjjj jjjla ,jjailAui[ lJj-V*:j! J'js-C Jjjja jjj^-4)-N] (Jjjj-2'2 




38 


Jjjjjjj ^ ^^jai^jjjj jjxs! -4) -'4'4 


38 


Jjjjjjj^ j^joiSjjja jiixi!-4) lWJ-'4'4- ti^J^ (_jjLu-'2'2 


38 


jjaLi[ Jjjja ( jii -4)-4] JAj^ ^Ijj-'5'5''3'3 


39 


(jj^l (_jjLii jjlijja-3'1- Jiiio (j!^5ti-6'4'2 


39 




39 


jjjAjJjj JjlLa ^ljj-'5'5''3'3 


39 


jjJtiijjj-'lil- t^^-'3'3 




39 


tSL J jjj (Jau* -4- jjj^^ -3 




SjiaJ»l| .2.1.4.14 

. (Jilonl\t jljJ yj i-J^ AjjI.1x1I dljjjll A^J^ I'll ja^ (JxUliuij 
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(j^ "JJC-j PAI (_>aUul ^JiC <uiuj3^I sjiaJttll aL^UII 5ajic.VI JJJ^ 

jjjS jljJjl ^^^^J '9°C tllaj L-b-all Sjlj^ ^-^■J'^ fr^j ^ ( U:J^J^' AiuiSjl 

.^Lal) J tlujllj til jjVI Ajjlij 

•H,PtCl, 

AljAlAjjjJ (JUutluilj ^Lloj^ ^L^jU Uiaj »LijitJ1 ^_jic (j-ls-all '"'""'J c-ULaJI o^A 

tjjll Ajjliill AiljJall . 175- 200° C 6 J Ji>- i^W-jJ -ijt fUiiJI J 

Jai^j 100°C Sjj^ <^ jji :uc JLij ul^ d70-200''C 

. 4 bar ejja ^jj^. jjAja 

Al^l Jl jA\ J cjIfM .2.4.14 

.liA t3ki3l (6-14) J^l ti^i! .c?A}-iVI J^l Jl V>1. tikj JtUij j^-iij^ll 

(jjUjUl JxuSa .90-150°C ^ Sjj^ -^W-j^ SalojVI (Jtl£ 

.NMP J ^L«jja JiiLa j^Uj j Aiio^ jiLi ^^Lu j DMAC (> ^ <4h'V1 o^a-^ 
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luuV) iiS^ 4u>Vl <>a-a. Ji*i :(6-14) JL^I 

<ibLu.Vl fill- .1.2.4.14 

. 44 ,iiNL.Vl PAI U 

^jtAuijl dlVl^aJl (J^"^ i^J^J NMP (J-aatluyj .MDI j i-^lnjljfl (.5^^ 

(j<a sjjL-<a3) NO dlljlxjjl XxIUjA] CLlLljiuuiil ^jt (Jj^ijia NMP tjj • (jj^ J^J J'^tM^ 

2;U'...i NMP lilSi t> ^1 J .^jjUJI cjUUill aIjs^ 3jjjLJI «.!iyi diT.Vio 

PAI t> tijil ^1 lWl^I i.Tlt^u liA J VJ iNMP t> Jjjjj^ JL«i-il 

lDU£jU kilS PAI tj^Aj . jlii- Jiha jil-t (^L£-'4'4 ^-a 
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s ^ 

(jjjjj JAjVlj (jjjljillj (jjLj^l (^j^ cjl«lu_jA]| .Jijjjll i^'^j cjUtLij 

ciii:^^ ^ cjlf^sUai) .2.2.4.14 

(jjjll s^Lijl (jl . 4^ I'llaS.y.^l (j^l^SjS ^jluaJo ^^jlaii tlili tlilc.Lik^ i_Lyo J (_sj^ jSI 

(jl VI .PAl ^ (jlujjllj AjJaj^l CjULiall (-aii. ^ l-iiT-iJa 1^1 (_5JjjaJI 

.(jjlaLuoll (jj^ jaJ (Jj-ttll (^^ (jlj^J:! t^J'^r-VI CliU^yUa] U, ,,11 jpjallj 

(Jjliii^l fjj^ (Jlajj 4^_jijl<i]| jl^yi (Jlij iTlinn Ujlj I (jla liSli (j^ ^1 J 

(j'— AljAl^l (_jA PAX dlUjSil (j^ . 46 i-ilr-.K. ^ 4 \ nil nl ' ig .SjLiall 

J^J^I) t^J^ Ji^JiJ '^^jj:!^ (_P**^J '"^V'.'j''^^ (j'-""^ J MDI J '"^^/"V " (^s2)\j 
(jjla jJAjl jj3I (_jJI t t\ 1 J .NMP jA 1 ^yiflll . (JjjluS jj jSj (^j^jlall ((jJJJjtjjJ-CO- J^J^j 

^i-ijUl Olf!jUa]| .3.2.4.14 

ilik^ (JjUSI jjC. jV jsll ^ s jljxLa Jajj (J jS dilaa. jl jSl j .AJUtll ojl jaJI CljLa.j.il 

. 4^ PI Aj*jjc.l J 4^ jjjljjLill J -jj"'"Wl ia£yLi. J 

AAk-aV Sjnir.l ^tijj "'^jV'"'.' (J^^f-ail PAI ' ' ."^ j"' Ji->^ L5 -^J 

^Jj t4j.^Ull PI Ailia Ji\ 'iji^ kiAjil j.^''' .AjjjjJ^I Cjl jU iJjU. jll Aja^liua 

.48'47^^^, ^ 
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ciy^l .3.4.14 

.ALaljVl UiUI t> L?.llij PAI i~i\J 'dl Jill chLjSV 

lJU. Jjc. jl^ liUi -v^iS) sAia. J AA ji jjc. Jjk^l t> iNMP MDI J 
l>o 220 JjL»jj 270''C ^ i_iU^!ri J^j*^! i^j^ .1.5m 'djL jjjL jj> 

<— aLjf^l I " 'J^ iClljjVI (j-a (jja-uij Aaialo ^>JC. i—sLilVl JJ-oJ ^ • %1 c>a 

. 5 J.^ I _ ■ " 4 jin'l l ' _ ■ 

cjiiukiii .4.4.14 

'^^U^ Jl >» .1.4.4.14 

S _jjJall Jail tAjjj^l J^^' ^■^^ ■^^ PAI ^1 jji JLutioiV tIjV jU-o Clljik ^ 

cjaj cjUj^ J jLl ^Ijj jA J il550nm 800nm t> ajjjuojJI (jjVl^VI 

«._jjJall Aj_jjJa*JI till jjll (_>.aaL-a!Lol jjl .L_ujsll ja^VI dlaJi ("ll-s _j.a (Jl _jja! (JLa.^ 
(jx <<.ajljll Ajaaljjll dll jjI jjII (jc. I— Ujall j-a^VI diaj CllL^jx (Jl_jial JW-* (_s^ 
tjjjjall J 4(Jj£lVI _>*j LJ:J^J " UJ^_)^I -^IjJ c?^ o^jjaillj JalialLoVI dlljljjAl 

^Ij' '—II ' ^''j' — ;ll ^1 ^Vl aJj! jIj^ 4 uiiI'k^ '"'■■'jl AjAi1£11I dil jxsa! jjSI 

^ lilli ^ 'PAI ^1 jjl <1L^ ^ ■ — L^l I jAj .^ijj^l -;ll 

AliaiA ^'j, ^j^Lk^alaVI i " ll 7> (Jl _j]al Aaiaio A^ljj L-taJ ' S J' 

(JlAiiuil ^IjjsI (_5J^ ^ .^>j.^l jl (Jjial (Jl_jial (^iaLi-a l-ryj^l ^>^VI dlaj 
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(_jA}33j1I pi jxojI jjI Aial jxill lilli ^^^l jLu^jl 3-iija ji PAI jjaJ jj ojSjj 

i_lla sjLo a'<'- PAI ^ jilt I^A lJ" (Jl ot'iiiiI Ajc .sjjiSii dj) jj^ jj _j<a (j-o jjlsiJI 

jjjjSjS 3£.|||^jia (jj^l (jjLjjLii ^ '(7-14) (JSjiiill itdiSUa Jj<ojjajjjK-4- 

■iSs (7-14) (JSjjjll 4jlla31 till jj<a_jj_j<all ' ^ ''1 7- ^\ .JJ-ajj (^^t Ajjia-o djl jj-ajj_j^ 

(jj^VI >.lll-jjlj^ 1 g 1 j_jA ^uiLuJ (J^jujjj .^LjaJ tj^l lI:!^JJ^JJ_J^' J^j 

Aj^jllAil i 2 A AAA 

(JS.uij (Jc-lidJ ^jil oifc ^yij •Oi.ly^jjl^ cJ^-^L: Uj jjJa AjjIIaII CLiIjj^jjII 

dlli tjJ<al (.lll-ljljLj (6-14) (Jj.laJI (j^ f J ■ (ji^jxjlt .ijc. (J J^)i« - (j J^)S<4 dll JXOJ^^I 

C = C jl JiAV (jalj-ll N = N jl j-=^Vl cji^ ^UaS (ikijilj 

J" 

JlSijI ajlja. A^jJ PAI iJjIjxaJjj (_^^ .1600cm"' <_^l ja. ^ Oij^' 

Lijl^j^ IjljSiuilj iAjtiij^ 
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jjl >»J d\l i^j±»\ LjLuUj :(6-14) Jj-SaJI 



51 Oij^ jj' J JJ^ "'4- jj:}^! ^ljj-4'2 

51 jj' cJrAr?^ "'4- jii^i 

51 Urijjj jj' (.s-^jJ^* jjj^ -'4- jJAal ^ljj-4'2 

51 U:ij^ jjl jj^-'4- jii^l ^ljj-4'2 

52 U:!3^ jj' ( ci^jl t^^" cJ^^ jj^"4)-'4- jjj-oi ^Ljj-4'2 

52 (jjLal (_jjlli-3'l- L!jji3( cJ^jjJ' (^^"cJ^jjS JJ^ -'4)-4 
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OaN — (^^>— NHg >■ OjN — <|^^)— N^N— CI 



H2N 

<^)— N=N— NH2 



OJ-i <^Uj-3'1- Jjjja( JaLJT ^Uj-JjLa jjiu -'4)-4 ^Ukual :(8-14) Jl^l 

.CAA jJ\ »iA JL« ^Uk^l (8-14) J^l clyjj .^^ai^l 

LuLj^ 3j;;5lL*JI Jl .3.4.4.14 

s'jLal ajjjl^I (j-al jaJI jSc. ^yij jA (ElectTochromism) ^Uj^l jjlill 

jl^Jaj (_jic sjjlS LjjIj^)^ 4j jlLall oiLall (jj^ La.ljc.j ^Jau j_gic ojLall J 

jjjij ( jj^j^ jj^) (jj^ .jf?4 LoAic. (jjUl '^■^^ u' 

AluiAjill CjljUiill J 4 Cj| jLijoJI ^ jW^^ e±^fl]l 4jakJI AjJjII Ujx ^ CjllniaJ 
' U ^J' ^"^ cs^J -PAI dlLajjl^ U_?^ ^ILaLi. sUaC.*^ (jJ^I cJ:?^ (.s^^-^ oA^j 

57,56^1 ^ij; j_,U-,j»_44_ Jr,j9 ^ljii-'N''N-( Jjiji jiL<s!-4) (>uj-N'N ' °/'<-' o^oj 
( AiA^ ' " 'j^j j^^j^) (_>ujj ' " .'^ J " ^ tly^' cij^ ij^^-^ Lff^^ j%*"'4- jjj^' (_jjlju-'4'4 J 

. 58 LjLij^ ^;331»11 PAI ^1 ^ Jj.n^U 
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V j^"'- oj^^ ^jJaija AjjjjjVI sAjjSVI Ait Uji^ tjJ^I <J:J^ <.P-^ UJ^ 

.AjSlaJI AjjUal (JjIjaj ^La.jV)j s^juiSVl *l jj PAI t£l jLoi ' ^ _p 

^^jUill ^UiUilj .5.14 

^Lu-Vl (8-14) Jj^l ti^jjj .^jUill cjl^lj oi^jjJi (7-14) JjJiiJl (jlj 

LjU2 SjSjiai ( AiAjl Jx.i) :(7-14) JjJaJl 

Mitsubishi Gas Company AI Polymer 

Quadrant Engineering Plastic Products Alphamide® 

Albany International Pyropel® 

Ensinger Sintimid™ 

Slovay Advanced Polymers Torlon® 

Toyobo Vylomax® 

Atofma Pebax® 

<jJi\ .6.14 

V t ml I 111 (J^ ni ij lJj^T' " b^'^ JJ (Jj* Aj3 ^lio^l ^jj^uoull 
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4,4'-BPADA 


PETI-5 


APB+ jjiut ^lii ^ jt-'4'3 


4,4'-BPDA+PEPA 
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Q Q 
'N-Ar-N 



+ "O— Ar— O" 




0-Ar- 



O O 

^jjlSjjjll ^IJ^L 8 jAA\ :(4-15) Jl^l 



UjfljJSj^l ^ij^L S .4.2.15 

.Sjjjjjoi]! ^^-^ " (4-15) (JSjill tlyJJ "J.' ' " .'^^ " (JLaaiuilj Aj^>Ja*JI 



a2jLSJI SaiajVI .5.2.15 

^1 PI cjl JJ ^_g\c J j.n'.ll (Transimidization) ajIjUjII o^LajVI Jtlij J j*j 

.iuljLull saj-jVI (5-15) J^l u*y -i^j^^ 

t • 26 * 

Ijjb Aj^jiasiJl jjbj .Aa^V <j^)IaC. 4jjlS-al 2 U.^.'/^ti J^jll ..llAjj (JtiajjAlA ^^Vij 

^ \^J^^ (jjiLajll '"'^ .'^J-; ^ls«-a3t ^-■"'''•'^t ^ . ji^iJl ■ ''^^^ jl/'^-V^ ; I j^;^ 

^Ijj ^ciaJ (Jdiijllj Jxajj JljajjAjA jIIa -4 .Alall 90 j'j^ 

^.ijc. J . AiAjj (J-- -^"^ (J^^^iiiuLnil dlljS^)-<i .1^1 (_j-<i 
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o o 




A^jUill SiuuVI JcLii :(5-15) J^l 



UjU^S>jV) 25Haj2 .6.2.15 

4jjlLo I ''J'*"' JJ^l 2 .j^U^^I (Jill jj^-aaJI (jl VI . i.llljJ^ (JLmlLluI (jj^ 

S«-.l ^^1 ^ ^c^^^jLlA £|^Jj3 IjjLi«j£ SJSkjVl ^Ji >i jii (J^utluij .AjAi^I CLlLu^L 

.LjjLlojS ^AiJajJ AAl^)laJ PIj ( '^^^ (_pa-4^) (_j^J^ t>a ^Jnir.l j3 (j^Al 
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(>>l ^r* J->^ :(6-15) Jl>iil 



AiU^ftil JjliLJI CiLS .7.2.15 

(Jjjjiull I'^f^j' QA l^lisIjA QA ^IjluI (Jj""°j.' -^J-^^M-^^ diLijlii e^l 't-. ^1 

^)]ajl 4(^JjjaJI (jjjJI AjJlc PEI Clll jxojljj (jJ^Vl dlLulli ^ (Jcliiill •* ^Isiiall 

(j-o ^"jJJ cXiLajVI AiljJall LgJt (Jj-a^ ^1 PEI '^IjJ^ _JJ (Jjii .(6-15) l3^I 

32 3 1 •• • ' ^ ^ ^ 



(-^Ijj^!) (^J^ '^'j^^J^ .8.2.15 

(Jjjaj tj^-oJ .dlljxajjjVI (jj^ (Jcliiij Ai<iij|jjj| a_)jaiS (7-15) (JSjuill i^ji^ 
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■V^jjJiV' <> ^\ J^^jJiV Ci^ :(7-15) Ji>M 

' - '1 1^ J -» ^ ^jjSI Ac^jjjij ('^^j"! ^'-~"^) (_5Jj!J JJ-a:^JJ AilaJ) (_3^>Lc.j (jV 

JxaJ J jj| jUaS Ijj' lS'^J:) '^i^'V^ J^J^ 4-"^^ (JLaaluil ^1 Vj . cimjaiVl 

(J<a) jaJ 4^l«-alLj jj^J tdmijiVt AljAj^l (JLajiiuil (^JJJ jjJ^ 

-3'2'1- j_5-k^JJ-l}A-3 Ji 'cJjj'^JJ jj^ CS"^-?J"^"I '-^ 4<iuilLall L_lSLoj]| 

cA lU. 4 lull la AjjSjII .ALajVI ALajjjjjV' (Jj_j^ ij^^ ' Uj' "4- (jJ jlj JJj3^ 

35 * * * * * 



tijl^jib A1a^\ (JxajI) ^jj CjI jxaJjj .9.2.15 

PETI ^Ijii .1.9.2.15 

# JI 

(JcliSj .Ljajl J cJj'/'jj (J^Aj^ V J V:! "'^ l]-*^ 't^j^ PEPA (jj 

(jS-dj ' I j ■ Aaj^)jallj .(_5jl^>aJI ^Ljai>lS s_^L^ AjIjIaII Lij'j'.j <jj^ 

. LiltliS c4jjlj]) AijAi^t Jlrtir'unl 
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PETI aji^ji :(3-15) JjJaJl 



[°C] jlj^VI 2LUj PETI I jj 

297 i-fei^ ts^'^L J-^i-^ i-J^( Ji^Aj! i-)jjj3)-4] (jiijj-'4'3 

PEPA-3,4'-ODA 

260 "4)- L>W-[ Lii-^JJ^jj^! JJJ^ UAjs ^^5^^-4)-2'2]-'N'N 

PEPA-4-BDAF ( :nU Jtia ii±Jh\ Jjiia 
285 ( iJ'-^ JjiAi! -4) ^Ljj-'4'4)-'N'N 

PEPA-4,4'-MDA 

296 ( <-!^ UhAi! U^j^^ -4) aM}3-4'l)-'N'N 

PEPA-p-phenylenediamine 

248 ( UhAi! -4) (jji>jj2-3'l)-'N'N 

PEPA-m-phenylenediamine(MPD) 
jiJ Jtia JijAi! -'4[ (jjjji jjjj JjiA!! i-Jji!a-'4-( (^a^oS jjja-3)-4]-N 
PEPA-APDE 

J\ JiiiiJ Jiball Sj-jl j^J jzJl '^■^ "^J .210-275''C cjU^U 

Ajc (_^jljaJI ^LjajVI ''--J .300''C sjlj^ ^-^■j'^ 5 ,„ ^ 

. 37 ^^L^ ^ykLa ja JiJ Jiiiy Jiuall j^j JtliS . 300-350''C 

CjIjA^ (PETI) JjjjJjj Jji}2 S-lSj-aJ Aj^jlall .11^7 1 

iUj (3-15) Jj:i2JI .^"^Sjl^Li JjV.y^ll <LU1I PETI cjl jx. jiJjV OcUS 

. (Jill ^ j ' ^''1 

t^lllti .PETI till jx<ijjj<a ^ 1^3^ PETI till jxajijljt ^jjl 

.jjjjlb 5000-2000 JUJl t> UljJ cjlj^ajiJjVl 

-'4c4/30 J 4,4'-BTDA :yj:y*jVl cjUlli ^ PI cjl jx<u]jj aJU ^ 
4Jljii-8a( Jjliiil jAi}a-l)-4 ^j^Ij (ilii '(4,4'-BPDA) JjjjijJ 

AiLiJl CjIjj^ jJul jVl jrl^j . ^^PEPA —J ^jlia J^l oal (PENA) 

<iljj JiJaSl IjljSluil 3.a-^iiLill til) jJAlljJ) (^^j tjjiaii.) Sjlj^ '^^'■J-^ PENA 

.PEPA i AialjJI lilli t> ^ui ji^i 
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4»jjS| jiuJl JjjJj^i £.1 jji .2.9.2.15 

jiL«l-4)-4) (_wj-'2'2j 4,4'-BPDA s^U '^Ijll '^'j^' J^L: 

/ -* 39 

Ajiij 4,4 -BPDA ij^ J_j.<i J flt'i ii ij . CAj c)-ijjii ii^i ^s^^y^ 

CjLjl^ .CA-BAPP-BPDA-BAPP-CA 4lnj j'jSij dii^j 

ojl^)^ diL^j^ PI diLaJjl J iS--^ -CA oUai-o jxAj^\ 

^L^l .2000cP (> Jai ^ 200°C ^ Sjl^l A^jjl .150-175°C 

SljLi J jji^-iVi tjLu .330-350''C sLki^l cjLil^l (jjli cjl^jll 

cjUUu.jJjyi .3.9.2.15 
(jx^l JU) o-wcjli^ .10.2.15 

jaJI '-^l^a'n S jtLaxill l^iajlLa j iLgjjj^ (J<oIjl.o ^^^liiijLj Lljl^ ajS jiall Lljl 

^E-oJ JJC AlojI (JLall "i^' ^"'^1 t^l jJAjl jj (jjjoi^ jjj''^'"' ;jS-oJ 

■ «"'!<••. ^.Ijuj .(JAaL ^ j^*"''- ' ' J - ^ U.'<^ 4 1 1 111 I n\\ (JAaVI CllLuLli ^ 4 \ I 111 1 nil dll^ljAl^Vl 
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((^jjaIm JjAil) i^jj CiljjAiSjj .11.2.15 

CjUJuIjII aiA lillLoJ . (^jjiLi AlJ Jil) ^JJ^ ^ LaS t^l J 

jjSjJJ Ajiiia sjl^ ^1 ^ ((jjaLu ALajj Jpjl)(_^j^ dj) jJAll _jj JJ' (jS-«J 



JjiLdu j^J tiljjjjj^ :(4-15) Jj-iaJ) 

(jjilui Jjjja j^lii (,_jjaiSjjj3 (_>ijj-'4'4 JjjJj^ji ^^lii 

(jjilui Jjjja ^^lii (,_5jaiSjjj3 (_>ijj-'4'4 Jjj-iJ^ji ^jjIu 

(jjalui (JjjjS (^l^ 

^ '1 ^ <J ^ \ ) ^ J .1 1 < 



oflljiJI .3.15 

PEI jJAi] jJ « jl-i-i. A\ AjjLjjjall jj.saljiJI ^ "-— ' ; (5-15) cJj-^^^ CB^ • '.liUjlftl] 4ILajlLa J 

A Jjijijauj jjjjj^i Ultem® J_jx^aaJI (^j^j .Lijlja. ^jiiia 

t> j^l AjSb i_L?^ .217''C <^L^j5l S J A^j^ u! .MPDj 

(5-15) Jj^l iJjUlajiJU cfllil .aJ&ULail (j-al j^l ijjii AiJlLj) PI CjUjjI j ^1 jit 

.PI dll jxaj]jj ■ (Jxil£l 4lLa^ ' ' ' ■ "J^ 
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Ultem® 1000 a^\jL :(5-15) JjJaJI 











ASTM D792 


gem"' 


1.27 




ASTMD1238 


g/lOmin 


9.0 


''(MFR) Sjlg^l ^huA 


ASTM D570 


% 


0.25 


Aclu 24 J -1 ■ -1 


ASTM D570 


% 


1.3 


(23 °C) (jjl yi\ .lie (_>aU^lal 


ASTM D638 


MPa 


3590 




ASTM D638 


MPa 


110 


^ J. W ^ <^ 


ASTM D638 


% 


7 


^ jjJaaJt ^ Ai^l a1\ 1 ill 


ASTM D638 


% 


60 


jj^l iic ^\ SJLLiu:! 


ASTM D790 


MPa 


3520 




ASTM D790 


MPa 


165 




ASTM El 32 




0.36 




ASTM D 1044 


mg 


10.0 


(Taber) jjt ^ k^Jl^ 


ASTM D256 


J m 


53.4 


(23 "C) jJl«3l :i jJj! 


ASTM D256 


J -1 
J m 


1330 


(23 °C) i^jllall JJE- JjJjI i^a..^ 


ASTM D256 


T -1 

J m 


1300 




ASTM D3029 


J 


36.6 


(23 "C) (Gardner) jjj jlc- f>A^ 


ASTM D785 


J 


109 


(M jX:) (Rockwell)L] jj SjLoi 


ASTM D648 


"C 


210 


%J ^ gJUJIjac. ;DTUL 66psi 


ASTM D648 


°c 


201 


%J jii. cDTUL 264psi 


ASTM D 1525 


°c 


219 


(Vicat) iIjIIu 4Ja4j 


ASTM CI 17 


Wm"'K"' 


0.22 




ASTM D257 


Qcm 


1.0x10" 





(6.40mmf (3.20mm)'^ (lOOOCycles)'' (100 mm Span)'' (337°C/6.6kg) 



Cjljlwlllj -U-olSlall CjljljlS aJJIc. ^\ j>s ^; PEI CjIjjaJjj J-axluU Lo IjjiiS 

(j^ljiJIj ^Lj^)^.^! (J3*^^ (J^'j^J "LajlLo ^ Ia jIaII Ac jJaAll 

Ajijij Aj^Lojoi dlli PEI iyi p'jj^ Ji.>^ L5J^ 44illj ^j<a .sjljaJl Aiajliaj 



548 



PI J ^ jjSjJJ (_J^>^I AjjlLa (JiLaSj . jjjjjaikia ^U^)^ Jj'- -^-^ (JxLx-a j 
(j^l jaJl ^Jiim^t 4 1 ml I lilt ^1 4jjjL^ ii^^ JJJ^ tS"'^ lP-^'^J • Aj-aLui^ 

(JjSj PI t> ^1 Ji S'^ tilUA J . (^Ul jikjU iLa.lL.a. PI CJi ji^ jJ ci . ^ ^>-=»^il 
tjLoj cjljxoJjj PI t> <*jLill "^^1 JaiiUJI (6-15) Jj^l jjjj 

.XluiAjH 4 lull mil ^ jijiS JLi.jlj PI dil jjaJjj ajLjj 



U> £)Jli>U ALUJl ji ^IJliiU '^m PI JaaU. :(6-15) JjJaJl 



2^1 jjl 



49 


Torlon®4000T 


Matrimid®5218 


50 




Matrimid® 


51 


( jjaL, J4)iJji 


Matrimid®5218 


52 




(ODA+4,4'-ODPA) YS-30 


53 


PET 


(Ciba) XU-218 



ZA^ cjliUal .4.15 

CA^j^ ^liijjlj 4(_5jljaJI sjjiull ajlj^ tliL^jJ ^liSjlj PEI diLaJulj i_sj«j 

1^1 4j«iij_>All sjljaJl Clll^jJ (jjSj ' 'j-- Uli^ 1^1 (liUj aAA La jl t3jS_^ 

tsjL^jL-all S^jJ>l ^lijjl J j_g^L^_)]l (JlajjVI sjlj^ ^J-^ ^lijjl (_jJj l^>iaj (j^j .UjC-jx 
5.l^)abj ' '-^ J ij .^1^1 ^ciLall VjJ^J PEI dll (JjijjiJ (jl^AJ ^ _ij» . jjx Ajli 

lilLiA .PEI ^1 J (jJ.^ aJIc 6 jl ja. CIjU. XiC lilli jjcj ^1 J t^lJI J Ajljall 

LoA i^ji^lj ' " ^ 1 . . ^i. J (PEI dilii^jj (JLuLiuil 1^ c)'^^ ^tiLaLk 

till jjj (jJAajl (_^LluI ^1 S jl (; » «nll (jaJu ^^^liiijl ^jl . a jlgjyoll (_3ajJ J (—lllsll JJJ^ 
(jiaA^ (_JL« t(_llljall JJ_)^ (J.aljC ^jJaJ iS.J^ -^J •S'^S*-* ^^j^^ J^J ''^^^^^ 
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.5.15 

'iiUjc^jil .1.5.15 

. 56 pj ^ tllljjC. jll (J.a*iuij 
ejjjS UJ-^ sAiljJLa AjjUijI dllj tAj'ii in'il CllljjC.j l^jii-<ajj • 

: ^'^ (alojI) t> cjUjc. j3l ^Ijjy Jjla ii!UA J^Vl 

sjlj^ A^jJ ^1 ajLiJa ^J^all ^ 9 (_g j'lt «^ ^ ^CB^ L>*J 

j^^Uj CjUS^ *^>^ ^ tlt^ljS^W sjC'^^ UJ^ lA.ijc. 

. ^^PI SjC-J jjSS (jxal t^lAluiSjJJ^I 

jji-tuJ .cijSJ (JjIj-u (jj^JJ (JcUjII "^^J^J' "^J.'J^ (.s^^J U_AJ^J_>^ 

Ji\ ^-j''-" t_ik j^l t>14 .PI ^1 j] (_£ JjLJI liA 

59,57 215'>C 

iAjjli. 'Lnj PI j_gjijiia Jjj^j] ^IjxVI (JUutlojl (j^-oJ .3 
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AijAi^VI dlLjjLijj Cliljjljj (JJLa-a PI C1jIjjC.j jXjjy^a ^ '—- ; (jAjtL-uJ 

«.Lall J^)i9 ^)JC dlLijC-^l I j'j^l jl jI^^I (J^Ia^ A^Ul^ .^.^ 

^1^1 (^uLij (Jill jjjAuill L>^^ ' _ aALajiyi AjLaC (^llil Jj^^lj 

.a Jt^l (jj^ 'JJJ^" lD^^V '^JJ^ 

.DMF jA JjJaLall i_uliJl .tllLjLljuijjjVI ja-VI J jla-aJl j^j'^jj -4^' 

jjjj ^ a J'-J^' (j^^-^ PI * J'-J (jj^ .ajC-jll (jjSj till ijjjljia^l CSJ?^ 

A^lj^JI c:jU^I .1.1.5.15 

Lsj-ac isj^ . O.OSgcm"^ l^liiS (jjSj Li.ijc Alall ^ 90 (>« 

: ^ cUl dj^il^ ^ ^1 jA jl^ 

. l^lall aJ jkJI a jLall (J^ . 1 
.(.^1 OjSjj (sol) (jlx-aJl Jjla^l ojSj .2 

.cliLal niflll jU^L liU^ ' _ ■ ■■"'j uj-^ ■ _ '/''''^^ aJI jl .3 

(J "J jiJ .i—Jjia Jj.Loj1I (_^^ PI J^J^y^ ol 'lU. ^1 1 ^jjIj^I pi CjLL<L)LA ^cJij 
^ ^IjoxL^U ' _ 'J ^"^1 (jj^ LaAic J .i—UAaIIj ^^pJI (_3j3 U_?^J^' 'IJmi^ jI (_5J^ 

^1 jiaVI (JjSJ ' . (_^tj Ajc ^ . (j^AJ t^^)aJI (_3j2 UJ^J^' AijluSjI 
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AljaiSjl (Jl-liijall JjS (3^V ^ ■ fr'^V?-] '2^^)^' L3J^ U_J^J^' 1j I '1^ jl 

ijjt ISiUajl (jS-oJj .500''C (.s^J SJj^I aSjUII sjljaJI CllL^jJ fjli ^j)j2j 4-0^ 

j^l PI CjLlo!!* jikj iic j^l ojJjS tliLi-a^iU ^1 1 j^I PI CjLLa^iU 

60?, 1 

2U^U1I iudipVl ^153 .2.5.15 

jjLiii -4'1-JAl4 ^Ijj-6'5'3'2 J tdillji ^Liu jjiAijjjj jjjj jjjii ^_5ja:lAjai-'4'4 

.sJjaJl A^jJ ^lijj ^ COj Ajilij (j^aiiJi iSjljaJI A^jJ ^Ujjl ^ J Nj 

^ Ai,^ jl (iaxjJa]| ^ Ajjlijll J^xJij .Aj^L^ jll dll jx&il j^l ^ ^ji^ -^^^^^ 

jH\ Ji*^ .(Fugacity) <_ji\j-all Vit i ^ (jC. jlill inir.^i ^ (Jaljua 

^^^jJalU Aj..^^^ ^AjjLLaj£^j3^ AjJ _^;J9 AjjLi«j£ ^ '^^ ■ '-^^j.' dLylcliij • 
AjjI^)^ A^lx^ I ^j^j (Ajjxaj] jj (JLuHulj Al^ljlLa 1 - il < . .T, • 
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bJL^ASl^l Aj^VI .1.2.5.15 

(J<a) jC. jjJ (jljjJ eJC-la (_jlc. ' ^ ■^'"'^l Sjj-^ CjUj jaJI 

sjl ^J'^ AJajij J iSjjliall PI till jJaJ jJ jjV (.^J^J^ 

^ .\1 . ^'i^l i-^Ui.yiU ^Jjli till jxtjljj c^LlluiS jJ jS (j_ji!3j3jj-'4'4''3'3 AljAl^l 

. (J jjid (j^ij jliil (Jjb<a3 Ajinr.l Ajlac. AAl^)ia *^ 

^l>il .2.2.5.15 

(Jill jliSl (JjyoS 4jinr.l ■>«•;.. ,1 .lie. Aj^L^ ji) AjjxojI jj3) j^il (j^ilii La LJlc. 

^ jtLuiJ Ailjia .Ajjliill j'-'-^"' l^U t^UiuJI Ajjlajjl Ji^i V Ailjiail siA ^1 

{.Ijl ojaluia ojLill ^tj*^ .P84 liljUaJI Matrimid®5218 s^j^ 

(jjJjSJI Jjjo^Sjl (_gjLlj ^_>* *0] (jj-uajjj 4(j_JJj£]l \ 11^ jl (_^1-"J ij'^^ 

djl jjAiJjj ^j<o 4jj£<a Ac._)i« iLJl dili Ajnir.l jjjJaij i_s_y^ • u^^^i^^ J 

^JalSi^l iiilabJI ^Ull A^Vl .3.2.5.15 

dil jjxjI jJ (j^ a ^\\ \ . ul -V ^1 Aj.ulf.1 (jj^-^ (AjjUtJl tj' ^°ll AauiC-I (_>»^JU 

Ajiiir.SU lg^\ ^<j'-'<;-'l «.bVl j'-^'-J <illj AiLial .AjaJSjII AjjjajIjJI Ajnir.Vl 
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.Matrimid® j Ultem® j (PVAc) ( JjIA^I cjliiuji) ^ j^j jLa a^ja«jI jj cjli-bU j 

Jj*J .3Ja3ikxll SjjJaUJI Cjli Aj.uf.Vl PVAc JJ^ JJ c> J*^^ PI J:^»J JJ .AjJjlSill 
(j!)LljLU _jil<aVl tllLjS^ (JLasiluil (jS-«J .Ajoij jJaJ jjll (_ySc-Vl ^J* AjjlsjjVI l^A 

iujjjjiJI J^l .4.2.5.15 

•ijc- KaptOn® (jjJjlS J:^^ l5 j'^P-^' J^^-^Lj (jjJJ^ cJ*-^ Aj.uir.1 jAjJaaj (j^-oJ 

. dlLal ninll J --^ ^ ?-^i^-iJl Cliajj 1273K .ijc s^)jJaa-all Aj.uir.1 

tlyjJ .^^ jljLcl AiUa ^Jc\ 1073 K .lie S jliaa^l aL^UII A^Vl lJ.!" JjHalL 

.JjjjSlI 4 uiir.y J. OXaUilj iAjjUJl AjiUjll (7-15) Jj^l 

(_JjljaJI (JlaaSI AAJ^jIa ^^Ic. sjL IgjW (Jji^aaJl l^J^ AjjlsjjVI Aajxj 

.sjjjAijJI ij/lj^ ^^^■^ t5^J jjV^ t>* cS^"^ jl e.^)LiJI Uiol iAi«jtiuiA]| 

.L^jboaj ojl^>aJI A^jj .lie. 



Cx»iJi\ J-aifl ;i5UU:»j iijjliil ^jUU) :(7-15) Jj^l 


69 


1173 K iifr 


















molm"^ s~' Pa"' 




558.27 


He/Nj 


7.26 


He 


60.87 


COj/Nj 


0.79 


CO^ 


19.69 


Oj/Nj 


0.26 


0. 


138.53 


COj/CH^ 


0.13 


N. 






0.006 


CH, 
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Cj^h A^jjaJI fUc-l .5.2.5.15 

^^1 AiUial COj c> 45-30 j cCH4 (> aUI 65-55 ^ 

90 tijij L. Ji CH4 t> ti ii^l (.Uc-j PI 4__iJic.l JL«1u,Ijj . HjS J HjO 



(^jliaJI jUiii .6.2.5.15 

l^£^)l^luil J ^^"'^^ ' ■ s^l j Al^Jla (_$jL^I jlijll A^jij (J^^^^j ' . '* ■ ^ 

jj^j (JliLiij Jaij .(_J<»x!) Sjlj^ ^J'^ ^liijjl ^ e-^Lijil ^13^' t5^j J"^^^^ 

jliill ^jiaj J ja^\«,L<i j-0 (j-o jV PI >° Jl at' I 111 iJJ^ jSl 

P84-CO-PI liJjLiuJI jioJ jjII 4> Ai'jLJI UiUVl JUu^l . ^5 jUJI 

fjA (_5 jUjII jUilLj stall 5Jl jj "^^ CjJjj jllj 4«i jLa^l P84-CO-PI ^jiiir.l ^ 

. JjjbjjJ jjjla (^bj t> «.Lall 4JI jj ^ P84-CO-PI liljUal) jxaj jjll t> 

^jjVI JjLuil .7.2.5.15 

(_paliij| AiLUaj ojtLo^ AjjjJj^ 4jL^ AjaLouill PI dlljJAjljJ .djUjJjl^ll 
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'(j^l Ajii^ (DBA) tdjjjjj ^^Ljj-5'3 ^"■-"'^ JLaaijil .iicj 

djVjJ^I 31aAjai Jjla <iUiuJI t.\J\ .AjjUJI SjU-;. iJllVjJJ 4 In ml jj 

.AloLii/i (FIFE) (oM4 JJJ^ (^Wj) is^J^ ^'^J^ ^-^1 Ajnir-Vl 

(j<a (J jla-a (jsLu^l PI jJ<tlljJJ (_^Lui<all PTFE l_U^>»22 (j^ j) i W A^j (_jic. 

. '^^ PI jxoJ j^U) jL:i]| jl jl PTFE aj jj . jsUI JAi^ ^LS 

dlli Ajjuic-Vli .A«VI ijjjiall (_3Jjiaj]l iaj_^ ^ jIjaLu'VI (j^-^ jAaJI ^_g^Jj 



i-..„j^ ^ultiaJ) j..<\ \ 

.<iLjj'yij ^Jik^aill 4 n » «n ^IjjV) s^A 
(JLi.jlj ■'UxuLuiaJI (jjoiajjj .^Ic 4^ ^IaII (Jiajil 4 I 111 1 11^ PI (Jllljj^ (jl 

ULlojS IjjAJu >jj.--'.^\l <L^U]) 4j.^ir.bU clj^l Cllau AjuiVLj 4jj1j^I 

^jj .AIuIJJjII (JjoLyLullI jlu£j[j .AIAjVI jlu^ C^^' l!^^-^' '^^^ /I ...j,,.-. ■> 

^ ■ '—-^ J <LlAtjb.a^l ~ j-^ ^1 '^'j:^ »1 Ml* II ^Jajoi ^1 j-lii (Ajjolu^I (Jjol^LuiII cfKiij ' _ '''1 
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CillaJ^il ^jlSj .3.5.15 

JjjJjAjjjJ 2L,„Ij. S . < (II)^jjJ^LjJI ^L^jI (^jaiJ ^ .PI (j^ ^1j<-» «.L«jic. ^ojji j^^C. 
(jjiLaill ^JajLol jj (jjiLajll ^jjjajj i^J^ IjJ^lj .(NaBH^) ^jjjji-all 

2Ljjia sio^l j> u (ii)^jjiiJi jjiij 'd*^ PI jtiaio. 2UJi*x j;;^ . ^Uj^^^^ui 

^ NaOH Ljk JUaioiU siLauj J sAliiJi 60 80°C ^ KMn04 >»j 
^ - 84 

^j-o Li^jla A^UcaII ^ ; ■ tPI s ^ Jii'^J^ \.' ' ""^ J J (Jj^^ 

.LjjUj^ ' NaBH^ ^Jajjil jj Aii^iiLall ^jJ^iVlJI cllLj jjI C^J^ ilLLui 

85 ** ^ 

PI (j^ AjjllLa i-ilSil- PI (jLuijl tjjSii .^La^l (Jilj (j^ ^J* ' '-~ _J<»11 AjjLj^j^^I 

.a^IcUqII ijiiU jjVU (jjijj^jll 2 U, „l I'll jj^-^'ti ^j'' (^j^ .{jju!)L3lj 

AjxjJaLall Ag (j-a AjjjU ("^l nJnl^^ AjjS^I AjjjUll AjSj^l jlj^l (JLaxJjo:! (j^-oJ 

dlljJAjljJ (jj^ .(_jj^)<all (JLa^l Aj^>j-aJ AjalLul jjliall PI t(_^,iljL!l PI 
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ctiJljall >jj \'l.'.'JJ.'J jj] JJJ^ ^_^IAjji-'4'4 AjjAl^l (j^ ojjliall PI 

-l-(JjiiajiL4!-4) c>*-l'l J 4,4'-BPDA } '(jj-Vl ^^lii- jJjjji-p- JAix ^^Ijjj 

ij^^ ^ .^li^ (JjS pi J jLa^ (ADC) -Ij-al UJ^J^ -jj' '-^ 

^ IjjjJu 4jMir.Vt ^ SiLall JcLii (-Ujoy .Ajjlja. AaJU-aJ Lulidjl ADC ^1 jj 

^ jjjij "UAiji AjjjliSI '"'^ "J"'? (PlaSmOn) ^ ^(j_j<a_pLJI (j-aL-aLal SJjj ^jJa_j^ 

A^jxaJjJI Cili-aUil CjUJj^ .4.5.15 

(JjL-iJI Clllj (jajuill sjl£.y ^ijlall ^ajJJjllI LllLjUaJ ^Ijjj .dll jjjoi 

SJjlaJI ^jAillI diLjjjl ciiLjliaj (jLo'VLj (3^3uj i—iLiuiV iSJ^ tiiUj ^_jJj AiLiaj 

(jjiijj ^ lij JlL j\ AjLkb 0.1:1 j Ajjij-u (j^ LaJjU jjj^ 

. JUii^li iuLUll 

(_jji<iJjj]| ciulj^£]l dilj lillj (JjL-uII c1u]j^£JI dili ^jAiill diLjUaj ^jc. Jjaj 

' _ 'J "^1 J' (_5jl]l ^ jjll tj-0 l-o j-ac AjLJI Ajjj^jjII CjIjj]^)^£]I .i—iL^all 

(8-15) (Jj'^^l Um '^^Ji^^ AjL^jxU Uajoi J JJ-aJjJI iJllLaLui-a jIaIIj 

.Aj^jj^l AjjXojSjjII '"'^"'J^J^^^I 
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87 ajijulji :(8-15) Jj^l 



87 *** f 

' "'-'^J^^^^ ^Jri*^' 4jL^j^| (jjoi^ sjjAj L$-iJJ lS^' t^iall AjjtiLall djljjjt]! 

AlijjiiiWI cillukm Cil^!5Ua2l J ^jJifrVl .5.5.15 

Ajinr.l — (j^ nVi ^5^J .Aajjilall AjjI^)^I A^l«-all (j<(i ^jlj (j^ ^^^1 LS^J^ 
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j1 j-all cJ«-?-i 'SJ^' JJ^ dlljj jaL^j .^l^aLi. JLutluil '"'J AjiLLill AjIIc. 

^it<a ^ AjUjII '-iljU- ;. \l j^^ic. 4ij^)ia (JaLjU .Sjljail 4-(ijlia Jj£.\ 

(PI ^ujl^ J^^juaaJl ^ '-^'■^ '' " ^* ■ '-* '-^^J "I ^ ^ ^ ""^ (Jj^*^ " ^J-^ ■ ""' .2 

tUJjjl ^ PI (J^ .3 

CjI J^l CjU. jl jLo 4^ jjj^l Cjlinkill ^ ^j'jjtZill PI 4jnir.t JLaaloil jioJ 

(jl Vj .{_>>ilaa3l ^lijl ;_3' ^^^1 ' -iaJjll ^'X\ 1\ I'llj'ta'ti ^J^iutluU ACjilull 

'20nm Iaj^ ASLuoi: PI ^UiiJI ^iaj-u (_jJc. AjjOa-o dlLujoi^ 4i-^JJ (j^-o-ail • jj^J^' 

90,89:;- 1 • 

Jl J" 
CjIJjII AjLaaJ AjjUaiJI AaJall (_U*1jJ .AjjUaC. tlllLia Ijji^ PI tllUjijlj 

AjIuII (JxI (^l^ill ("iljUr. ^ I 111 1 lit (J^juijj (Aia^l 2 \1 <c j <U^\l 

jjj j3 Aj^Ai (LCD) aJjLuJI till jjLlI diLjLiiS lJIoj e,Lic. (jjjSiJ PI Jx^ir'n/i 

92 - 

^LuiilaJi tius j^s .6.5.15 

^jjlij^l ^^joxjj .aJjLuJI dlljjUl CLlLuiLjjj tjal ■ ■ ^'''l jj^f"' (Ajjjjj^VI 
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AJLJI ^l^-Vt .1.6.5.15 

l^jaJij 4(HEMA) O^lljSljxo (JiiJ (^jjA}A-2 'Jjj:^! ^Ji^^ 

(8-15) (J^l Cjd -^^DBA t>>Vl cjLjjLib l^iuSij J:hVI ajjjK 

"I 3 

cjIjIjI 3iLil .cjl jjjj Jiy jiLal JiiJ (_5jlju-4 j (Michler) 

1(S '1^1.^,1 ,_jlc! Cj^iLi jSt 



jjajj 31^j<»ll .400''C 1^^^ (jjijjiiJLj PI (_^J e.L3uLll (Jj^ J 'fJi^,?^' 

.PI JJAjl jj (_j«jllal) (Jj^ ^ * J' '—^^ <jjiLuiaJl jll 

. 96 HEMAj o^H\ ^J-'44 J 4PMDA s^li ^ PI J 
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HOR = HO-CHp-CHp-0-(!!;-CH=CH 
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95 ^ji, j^ii PI _j j;^! ^ ^ :(8-15) 

.2.6.5.15 

^)<(u]_jj (j<4 L_la._jxlt ^ jilt LjJj^ia 4 ml I PI g-SO O** "^i^J^ j^jj-^a (j^-oJ 
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jjj^VI dlljjljj 4(9-15) (Jj.laJI ^ Aj-<aii!a (_gAj tojlA PI dlLaijlj (jLal Al-aLi. Cjljj£!a 
siA Jflit-u,n .(10-15) ^4?^ CjULuj '(9-15) ^4f» 

LujjJa ^Lui^ '"^"^ J ."LujjJall dll^^^ Ljajl ^ <^ i in 

AjjjlS ^ [ (jjjjLiy [ Jjjja[ Jj^ Jjjj^-l-( Jjii ^^^jjJja-4)-1]-4]-1]-'4'4 (_ajl£ii 
(j-a l5J^' '-C'ljjl (10-15) Jj.laJI . JjjjaLu-5- jAijl (_jjL£-2- (jjiiSjjaj-2'1 

J5L»J5U iiLl2 PI i::.! ja-jI jx.>i>. :(9-15) JjJaJI 

Jjjjajj-'4'4i'3'3 Jjjjjji ^^lu 

(jUjjj jjjls <^l-i^( JjjljJ-4- jiwl -3) t>iJj-'2'2 

ijina JJjia (.jJ^) L>^-'2'2 
jljj^jiiu, JAi« ,^ljj-3'3ilil-( lJjjjjj jii«i-3) (_>ujj 

(jjalul[ (Jji!S( (_jJa:Sjjja jil«!-3)-4] (JJJJ 
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jji (2><> ^1 :(10-15) Jj>^l 

^ jjjjjjj (Jjjja j^iii ^!>Lo! 
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FX 



(jjjj jjj ( JAi^ jjj^ ij^^ ) " 2'2 

^ ^ CF3 ^ ^ 

^jLijjj jjjla (^^lij ( ijjjijj -4- jjj^l -3) (_>>ijj -'2'2 

HgN NH2 

^jiLu [ JjiJ ( (^^^jjja jj^l -3)-4] (>yj 
CHq CHo 

I 3 I 3 

HgN— CH2— CH2— CH2— Si— O— Si— CH2— CH2— CH2— NH2 

jLjSjijiii J^y* t^^J -3t3tlil-( J^jjjj -3) t>yj 

j5Lkj5U iLlSfl PI a jjAjI jj ^U. ^ :(9-15) Jl>iil 

O O 
o 




p o 

o^\ /^o 




CF3 

SijLall PI Cil jjaJ jj JiJ-V*j"Vl '^Ln'jj :(10-15) Jl>iil 
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^'-^"-^ jOjuJ) i^J^ dll jjfljljj AIAx^ Aij^^ (J.n.TJ.uU 

jj^^ (jjSijjj 0 jjS^I jjj^joii 4(jjij_pJill A«Jj .PI lIiI jxaj] AjxjUa dlUS^ 

.CAA^\ A J 1-1 If"! (11-15) (Jj.laJI (jj^ .(Jjjajll 

lOl^i^cLiUl cjUl^l 4jhfl! Ljli ju. :(11-15) JjJaJI 



A^jUil) cjUiUilj C)J^jjA\ .6.15 

(-jIjS ^ JJ^"^' U^^J '^jW-^' tliLa^iLxJI J jjjJjj^l (12-15) JjiaJI j^yjj 

AjjU-oj^I tliUj^L (jlajj AjiLuksj Jjjy^liij [4 '5] (Bessonov) i-s jj 
«.L^Vl (13-15) JjJi^JI 

.7.15 

A^jJalall JJC. <1 '^^1 ^jiajj (Ijjl^)^ s^lL^aiLall ^1 jjVl aJL& .PI dll JAajIjJ ^ 

^ PHI dlL^j.^ O^^*-? J n^'uiiU ^ ■ ^''j Vj .l^UilljLul .Ijc ( jxojIjjII ^l^J 
(J^l PHI A£. j'' ■ ^ Ajjj^aII ''^ "J'''?^^ (JaxIuU 'LljA^ lialjtj ■ _ A^ilall 
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till jjxj] jjll (_>a*J ^1 jjil -isl . ^ajoiaJI ^ j'-^ ja-^l Cy j'J-a^l cs^ "Sij:)^ ^ 

. ^^^0^1 J '^JjJ^ iillil J 

LjU3 iJjlA ( AL.jj)^jj iililjWIjj :(12-15) JjJaJ) 





Indopco 


Ableloc® 




Kaneka 


Apical® 




Mitsui Chemicals 


Aurum® 




uuront. i^ytec 


/WimiQViy 




DuPont 


Cirlex® 




General Electric 


Extern® 




Westlake Plastics 


Imidex® 




DuPont 


Kapton® 




Ciba 


Kerimid® 




Huntsman (Ciba) 


Matrimid® 




St.-Gobain Performance Plastics 


Meldin® 




Mitsui Chemicals 


Neoflex® 




Kolon Industties, Inc. 


Onlymide® 




Oxford Polymers 


OP-PEI...GF 




Polymers Resources Ltd 


PRL PEI-G 


PTFE J PI 


Lenzing 


P84 




Johns ManviUe Intemational, Inc. 


Polycoustic® 




DuPont 


PyraUn® 




I.S.T. Corp. 


Pyre® 




Fumkawa Electric 


Pyrocoat® 




Inspec Foams, Inc. 


Solimide® 


PEI 


Ensinger 


Tecapei® 


PEI »Ut 


Westlake Plastics 


Tempalux® HI 




Toray Industries, Inc 


Toray® 




General Electric 


Ultem® 




Nytef Plastics 


Unitem® 




Ube Industries 


Upilex® 




Ube Industries 


Upimol® 




DuPont 


Vespel® 
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jjjllil SjU^Ij^I j^I .8.15 

jjc. AjiJilall ' ^ '.'"'.'J •ijWll (jjiJ jVI diUSjx (jx (jj^ ' 

ejlcj AjLoC (J^joU La l^j ((Jclidll i -il jo^ A\ J^-^ c^^L^JIaII 



2^1 >4ll ^ »J jl jll A^jUSll f U«Vl :(13-15) 



Rhodia Inc. 



Bayer AG, ARCO 
Chemical Co. 

DuPont 



Henkel 

Union Carbide Corp. 
Shell 

Columbian Chemical 
Corp. 

DuPont 

Air Products and 
Chemicals, Inc. 



Antiblaze (Series) 

Arcol® 

( afe J J ) ijji 
Avimid® 

^^^]) 
Capcure® 3-800 

35 

Carbowax® (Series) 
^^(PEG) ( JjSJt jAu^J jJAi!) Jjj 
Cariflex® 

Conductex® 

Crystar® 5005 

DABCO® 8154 



56 



(_jjSIj jia^ 
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2^1 ^ »J Jjll A^jUill pU«Vl :(13-15) JjJaJl 



Air Products and 
Chemicals, Inc. 

Dover Chemical Corp. 



Yuka SheU Co. 



Resolution Performance 
Products LLC. Corp. 
(Shell) 

Albemarle Corp. 



Rohm 



Clariant GmbH 



Shell 



Lubrizol Advanced 
Materials, Inc., (B. F. 
Goodrich Co.) 
Ciba Geigy 



Huntsman Petro- 
chemical Corp. 

DuPont-Toray Co., 
Ltd. 

Shell 



DABCO® K-15 



56- 



54, 



91i 



35 



Doverphos® S9228 
Epikote® (Series) 

' F J A (JjjjLaUJ (jjjlSjJjj Cjljk^ 

Epon® (Series) 
Ethacure® 100 

Cff^^ Oi^J' l^M iJ'^ 

Eupergit® C250L 
Exolit® OP 1311 

H-2TM 

(ji<ijjj£ (jj^ '-U^ J^jj:j3 '-SAh'J il):^'^' lH^V ^j-* 

^5 ^J-aUt-a) 

Hycar® (Series) 
Irganox® 1010 

-4- (Jjjjj- iijjj- |_jjL£-5'3)-3 o^Ijjj cJjjjjjjjj) i.s-^'-^ 

^_^jjja o^i,i i £l jLja^ ( ( CjU j^j^ ( cJ:lll3 

Jeffamine® (Series) 
Kapton® 



91,25 



Kraton® 
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2^1 ^ »J Jjll A^jUill pU«Vl :(13-15) JjJaJl 



Lenzing AG 



Azko Nobel 
Chemicals, Supresta 

Cognis 

Morton International, 
Inc. 

Ciba Geigy 
DSM 

O Si Specialities, Inc. 

General Electric, O Si 
Specialities, Inc. 

O Si Specialities, Inc. 
General Electric 



Air Products and 
Chemicals, Inc. 

Huntsman Poly- 
urethanes 

Air Products and 
Chemicals, Inc. 

BASF AG 



Rohm & Haas 



Rohm & Haas 



56 



Lenzing® P84 
67,65,62,23,18^ JxJ ) Jjj . TDI-4'2-MDI- 

Lindol® XP Plus 

Loxiol® G40 

LP-2TM 

Matrimid® 
Melapur® 200 
Niax® A33 

56 . t .'• 
Niax® L-620 

Niax® L-6900 
^ ^ K HI jjjj lUIc 
Noryl® 
3^ PS J PPE ^> 
PACMTM 20 
35 > " 

PAPI® (Series) 
Polycat® (Series) 
PolyTHF® CD 
Primene® MD 

35 A * ^ 

Primene® 



35 
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5^1 ^ »J Jjll A^jUill pU«Vl :(13-15) JjJaJl 



Huntsman Poly- 
urethanes 

GE Healthcare 



DuPont 



Dow 



DuPont 



DuPont 



ICI 



National Starch and 
Chemical Co. 

Union Carbide Corp. 



General Electric 



Dorf Ketal Chemicals 
(UOP, Inc.) 

Ube Industries, Ltd. 



Air Products and 
Chemicals, Inc. 

Rhodia Inc. 



35 



Rubinate® (Series) 

Sepharose® CL 

Surlyn® 
55 . i 

Slygard® 184 

Teflon® 

Tetrathane® 
(PTMEG) ( Jj£jlt Jiuij jjliixc j^Lj) 

Teric® (Series) 

Thermid® 
PETI ^ i> ( j^l ) 

Tone® (Series) 

Ultem ® (Series) 
68,55,54,24,18 ^j^iiw ( ifajj ) (^j^ 

Unilink ® (Series) 
35 - • ^ 

Upilex ® 

Versalink ® (Series) 
35 pu cjUJil J aJU PPO J i>.L AiioTHF- J jj 

Vircol® 82 
56^^ 
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^Uk^l L«A SuiOj ^jVl 4(6-16) J^l ^ itffa ^Ukx^Vl lli^ 

.S Jijoil a jj^Vl 4 j1l>U (Williamson) tj^^Lilij 



^jluajil J S J-4LII .2.16 
Aijllail jlwVI CjljiaJjj .1.2.16 
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O 



^^3 in 



2 

CH2 CH3 



o 

jlA tJ^jj^[ J^j_Hj^[ i^^jj^^ ( J^j' )"4]]-4'-[ ( Jjjl"tu.i^jl -3- "3)]-4 tt*ljj_)jj 

0 ^ — ' o 

1 I 

CHp CHp 

. 2 2 

C H o C H ri C H o C H o 

2 3 O 

o o 

^^jjijjja -4il 4-[ Jjjl'ijiii^ji -3- ^ujj -3)]-4]-4 ti^jjjj ^ 



^IjjLuiSjl (IiIj&j ^ A^Lui (111 jjL (111 jxa^j^ :(5-16) JS^I 



^^1^ 2^3*^' LP~^ •'— ' jj"^' L>* I^J L^J^' in* > 1 ' It'l AAjSJ 75 »A« 270° C 

4laSll t> 4l»ll ^ 85 (^1 ja. JjiaSj j^jau jJl siA .aajSj 195 325''C 

Liajjj I jjxulLa 15 lI^I ^« ■ '-~^l (j^ ^* ■ "-~^l ^ j j 

I.i£a j .(JiJI JjjJj^l ' _ '"'1 ^_^] Ui-o (_5^)laC. (JjjJj ^Ljaj ^'--"■^ (,5^^ ' ■ "--J iAjltill 
(— siil^jllj a^)<(ilJI (Jcliii I JJ^I J .s^)<alJl ^Ic J ^ e^jjjjli* ^Jlkji^^l '"'^■^"'''-'^1 UJ^^ 

. 25 ut 
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OH 

^J^^CH2 — CH3 + Br CH2~CH2~CH2~CH2~Br 

o 

0-CH2-CH2-CH2-CH2-Br 




i_AiUa j2L 3 '(n'k'tt £)l IjiiiSji (111 jJ^jj >a g^Ula^l :(6-16) Ji<uiil 



( Ji^i ji^-j) ijJjJ '^'jd^Ji .2.2.16 

till jjAiljj ^ Jl flu'iMiVI ^U3ill CjLjSjjII JjiiajiLal-4 AiLiaJ ^j5j 
Ajjjj^l jji^jj JjijajiLaU4 J HBAj BPj TPA j 4ik^jjjS ^lii jjHjij-6'2 
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oaljiJ) .3.16 

1^ .AjjUI Alui^li^l till jJ-ajJjJl (j-o JjpSj (^Jc-I SJjLuJI dlljjLSl dll jXajljJ '[jl 

(jjUallj j-taJI daJj AjuiVl AjsUIm ^Jajoil jj Ulu j-o Uj.^ j3 tZciiite® J Xydar® 

(2-16) Jj:i=JI L«4 . ^ Ci L^^^l J 
^Vectra® A 950 t>a)ji :(2-16) JjJaJ) 











ISO 1183 


g cm"^ 


1.40 




ISO 62 


% 


0.03 


(23"C,50%RH) (jJi^l ^ f*-^' ^U^l 


ISO 527 


GPa 


10.6 




ISO 527 


MPa 


182 


jj^l .lie. Aull .^1^1 


ISO 527 


% 


3.4 




ISO 178 


GPa 


9.1 




ISO 178 


MPa 


158 




ISO 306 


°C 


128 


(Vicat) cjI^jS ajaaj 


ISO 11357 


°C 


280 




jjc. tjiJl ^ jj iTicona ^ 



A^iuUj^) ^IjaJI .1.3.16 

27 
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AijljaJI o^ljaJI .2.3.16 

A^jJ (j^ J .jlgJL-ajVI Sjlj^ ^J-^ ^Jnl/ljll 4 1 nil I lilt ^ AlulL^ jIluS ^la^J Aljj 

(jiajiij (j^-aJ .! jiJ\ sjlgjL-all (Jjaujii 4jjli<ol (J*-^*"' Ajtiij^j-all _J ^ ■ ^'^1 ajl 

^ jlj; ialaj J 4(_^L^jll JlsjjVI ^'^J-^ (3-16) Jj.l?JI (jJJJ 

. 1^ ^ . j'j ■ "I -4 ^ ^ 
iUjS jil^ jL^-V) Aiaii J tj^UjJI JIUj'V) 5 J>i 4^jJ a;»jj :(3-16) JjJaJl 



[°C] \ r„ 


rC] \ 


^ 4- ABA jj^ 4j1 Ajjla 4 Uiii 


152 


110 


0.35 


152 


120 


0.50 


184 


112 


0.65 


306 


114 


0.75 


334 




0.85 



tiljj^ij -4 : 4-ABA 

jjojojI -4- "3 tj'f^i^ • kil JOjoWI ^)a.<i^_^ 

3Jaaj (J^j ^ LijAj^ 'j^*-^ ^•^^•^ j^l (JlSjjVI sjlj^ ^-^j'^ *^ 

^ 17 * 



A^j^lj ^bj^l o^ljaJI .3.3.16 

^ .LCDs A^LoJI cj| jjLlI cjLiUi JL«1^ ^Lli?. ajjjaJ jJl a^jLJI cjl jjLlI 
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cjliukU) .4.16 

7 14 * * 

^li^l J^^l ji^i .1.4.16 

t> Aj^jLa AjS j-a (_jA (in situ compositcs) tjlUt ^^i AjS jA\ 

j1 jJl cj| jjaJjjSIj ajj^I ijjLailj^l (4-16) Jj^l O"*^ •'^Iji^j^^l 

* ' * e 

AjjaajI jjSI 2 'i , ul ALi,^ '"'^ajj^ J^Luill JJ^^ '— J:}^^ UJ^ '^f'' ^'^^ 

Aii. jjjSj jja. jj^j .Ala.U.jll ^-sUlbU Aaal lilii AjjSjII AjIT A^ •'^Jj^^ Aj'^jla3l 



. Ala.U. jll i_sU^Ll Ajjlia Jj^l ^jl^JI AjkjJI j| jJI A J ml ml aJLlu (j^^l 



(JAI (j-a (JjLJI JjlJI till jJAjljJ (j-ti ^li ^^lalbj .(JjJaSl JjLJI JjWI 

.Ala.U.j]| 
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^1^1 ^^ ^ jA\ i\ ^\ 'aIa ^^ ^UJI a jiaA jA\ :(4-16) JjJaJI 







29 




30 




32,31 




36-33 


(c:jij_5jjS) 


37 




39,38 




40 


( jJAjV' '^'^'^) J Ji. 


41 




42 




45-43 




27 




50-46 





« ^yji 1^ 1^ •^^>^^^ \^±nl liUj (Jil <G^^l£^l (j^lj^l 

.siA (jSl jjll J-ljC (5-16) 
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4ijLyJ| Ci\ jjLJ) Ci\ jjmAjj gj|>4J jal jj JjI jc :(5-16) Jj-iaJI 



1 w 








.* *i tt A " \ ^ Ttm 

SjiA^\ JJ jJJ^jb ^rJsLn PP 




53 






53 






54 




(■^ J4) <Jj^ 


55 


(jjjjiiuiVtllulLJI AljJj^t tiljoui/i jla^ji 





i^^c (J ■ '' (jl (jS^ (j^ J idllijjl (_gJaajl (JjUJl J^jlJ' J:}^ "J '"'j^ ^^^A 
^ ■ ^"'1 ojl^)^ ^-?-J-^ ^liijjl ^_gA AjjJaall .Ajj^ dil jjiaS Ajj^ 

iic. t>iajj LCP J (PC) (cAj jjjS) ^1>> ciiliijUl y jaJ 

^1 iskj i^Jllaa .Ajoiij t_j jLiVLi AjjjUll Kjlj.J . 56,35 jj^ AiUij 

(j^aliijl (^«JJ . A^J jill iA LS'^y^^ LCP\PC t^j lS ^i^j 

aUI 5 AiLia] .Ajjjlj]! l<.U..,\l o ^^ill LCP t^liyl ^ jj^' 

A.^ aLjIo CLiliyl (jjS ((jjalui) ^jjIIj LCP ^l_>« Aj_jjljll Kjljmll (ja 

aJjLlu till jjL dj) jJajI jj AiLial tAjti^jiil) JJC. ( jiuij) (^^^J^l dlLaJijl j ^ 

jl^jiiij*^! jjjjaiaj AjiaUaxi I - '1 . '^1 ^ AijLoi dll jjL djl jJxj] jj AiLjal (^JJJ 
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Lu^wfl CjUauiil JjjaJ .2.4.16 

Ajjoilii j 4lijL<mll AjjjLaJI (JjoiLoJI dlli ^JjLuill dll jjLlI till jx<ul jj ^1 

<CL<aLi. Ajjij ;_Jjl^)aJI t—ljL-uVlj (Jj^-koiill ■'^j^J . CllLlian-all (jj^^aJil 4j^)j-iaJ JajL-ujS 

- ' ' 59 , - ' 

4^ (J jja j ' iLa-.,.,^ ^ ^^;Ja] ^ 3 ' "j J*"' ^ t! j"' J:}^ ^-W^J^I 

(_SjjjJ jp '"iljl— -H jji,j£*JI (_5^>*^aj3l ^j^jJI ^ jSl^l li* (JLaaiuil SjSs J jaJ 

Jja-uull UU ja j 4 (Ringsdorf) ^^'^^(Todorov) 

(Jj^-JLiiilt ^ ° J . l_J_jLalVlj Jia-JLiull Sjj^ (j-<l^ ^"'J- L_ljiujVlj 

. (Multiplex recording) i:>al»ll Jj->.iiMI ajjI^Jj 44jIj£1I 4x.^j t^^Vl Jj-JI 
aJUJI trans aJLsJI ^jxi jjjjjjjVI Jj^-jj jlaill (ja 

UjLui 4^]kj^l JJC. (jjjjjjjVI J-aj I— ajljSii I tilt JJ-a jj^VI (jj^ (Jc-liiL .cis (jjj^ 
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.dll jj-ajj_j-all fijuk (jLi ^liLj-ial (7-16) (JSjill fjl^ 

(Mesogenic units) ^ ^<±n^jjjui cJi±^j JU.jj (^j^S 

: ^LxJ AjT^L^I JjJ' ' '» j ^'j 

t^LlAllj ij^y^^JJ^^ (jJJ ialijj'VI ^1 .lie. AjjjL^ j' "2 




,0^ 

o 



HO 

CajkjS^ Lf^ i^J^i^^l^* :(7-16) Ji^l 



.^^jlLoIl^ 4jjl_uJ1 Ajjjlill AHu^ j^^jjU i^^*^ CjI^j ^ ^ 

593 



l_g^ <Jjla_iill I. ^\\ Cllljjj^ ^JajLuljJ «LlDLajVI (jiuiaj (j^-oJ t^iliLa2 

. 200 nm 



tAiijia]| ei^ .lOOmWcm"^ IajjS Lij^jJa Ijiu^a^ <skv^\ 514nm sjja 

Udj^jj' '"J^j '^^Jj^ cs^ (ijj^- UJJ^- l3JJ^ J:J-°jjd] UJ^ JJ-^ i>alp^ 

■0 An i—icLiaii jL-AjU ciL^lc-laill sia jJjjj jjl .jjjlll ' ^ 'I ■ "I 

Ujjj^ 633nni .iic- (jiajaJaJl l—icLiaiiJI jl . ..<;S/I ^sljlu, (jjjali LSJ?t) •L^J^^J^^' 

63 * •* ? f 

.j^iijij Aijiaj 4j4jy^aJ tDispCrSC Rcd 1 (_>ujfuiJJ i—ijja-all 'jjVI ^^4*^ ("mj 

JjlaSfl .3.4.16 

.(GC) 
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^Lajj 'W'J-' 21^^^ CT^' i-iS/t . ^oiNfl jjja^ U^-":! ' . "^^ 

AjIjIxi AaijL^ AIluIuij ((jLjji£ _JJ tj-o ^Jin/l^l ^ImLalll Cjt j till JJ-ojl jjll (jAXJjoij 
dll 1<T^n -yjljaill AjjjLlI 4jjjLaJI (Jjoi^iLJI til .Istjljul at'iuiI aJjLui AjjjL 

till jxojj jjll (j-o ^ jjll 11a I iij . till jSjVI (J^jjil J fLij jSJI ^ AjjjJaC 

^^^Jc. 4jallo^^l 4jjjLaJI (JjuLyLuJI .(JjLuJI (^JjLlI i^JjAjjxiA] ((jLulSjllui) (^J^l 

•* * - 68 67 

^ .00,0/ (GQ ^UjUJt 

(jxi lillj JJC. J isjjK]| eJ^jtLall (jl JjS jjjj (^'^ J 'LiH^J:!'^ jj^ tllUS^ 
(jiajt CjLijjVI ^^ lSJ^ ^ cP) ^L^) .^^Sj'jikll aJOalall ^jiaaJI CjLjkjJI 

^liuLujI (jljil^>]a liJljA . AjjliJI Ual jC.jjL4j^)£]I ^ l^UutlujI (j^ IcjJjoi (JSI aJjUJI 

AiijJaJl ^^ Aj| VI '<^ljJ^ JJ (.^11 (.PjVI Ailjiall (_$'j^ AjjIjII Al^Jhl\ LaS 4^^^^ 
.Aj^jjJaC. j| jAj 4jjjxJa& JJC. ,ilj<a (.5^ LSJ^^ ^ 'JT' ^ -^I^J* (.5^ (J ■ ' 

IjJaJ^ (j'-^-*^ JjjjK Aijiaj ^XaL^ ^JjLui (Jill jjL (JLaxAuil jL^^ '--'^>^ 

jj i^lxall (illjlSj (L^^U jjuilxall (Jclioll V .1£aLiui1I ^ (Jjj!)Lijai]l a^jj 
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.(Jc-UjII ^^^'^ (8-16) jSjill (jjjj .Jjjj-all jjji^ iJ\y...W\ jjpLiui]! 

jlu£ s^li ^_^lc. ^jouji^^ AjoiIj^I ^Lutluboll ^JjLuJI diljjLlI ciul£ 

_^Li«-4 Jj^l t5^J t>%" JJJ^ cJA^* cP'-" ^Lk-aj l^J^ lS J^' 

70 * " ' ' ^ " 

jx ~ J' "■— ^ t (J^ AaIou^I dll jj^^I ' " 'jj"" (j^-aJ j^ J ^ v.'"'.' 

(Jlaijl (J<alc. (j^)Llui (^g-i^ ji}^ (.5S>^ (_]jJj^jJjI£jXo-3 J (J:1uijjIjS jVl tlL^LjjSI 

stiLa liljLi tilLij (Telomer) jj^jlill jt jjij ^ -^j^W t<LiLi 





71,70 



>-0-LC 



>-0-LC 



:(8-16) js^l 
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AljLyJI Cilj^LJI ^LiLi .4.4.16 

cj| jjLsi cjLiLi ^jU '^^ (Castellano) j£liLa.l£ j'^ (Mosley) jSI 
jii!^ isjjfi. ^jjLuJI diljjlJI iJliUjiLj iJliliiSjp jj^jiaij ' . '^^"'j •(LCD) ^JjLuJI 

1-1 1 II it .<]jLiill CjljjLib (>=J^ XAJA 'j^J^-'-' Lajoij (9-16) L«JJ 

4(_jJ jSUj l_llaSii .1 

t^L^j AjtjJa^jxi]! ^jJ^yij JjAj>^aaJl AluiSjl j_5jLui« -2 

t^L^j ^_jic. 4jljJ3_ja1I ^jj^yij jjiuoSlI AiuiSjl (_5jLuiA jj<o (3*j»j .4 



ITO t^jl -iin ^Uji <JjjIj ejLa ITO jLjlo 

J ^"1 ^ 1 




^Lm. lA\A :(9-16) Jl>^l 

jj^^ (jx «l M ^ -^W ^'aiU sL^I ^ JjLuJI jjUi diljj^^ sQl.&.A I '° ''^ ; 
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cllljjLlI t_ajljJLi i^U^)^ (_Ja^ jJJflaJ Aic. .AijiLo AjjLajj ojj^^ aJL^ i "iUnill 

Ijjju ' ^ "J L<La 4«.jjJall (jljj-i ^J^j <_j^ J^*^ ' '" ' ''^ ..'J 'cs^^J^^^ AijUJI 

jj^ ^JjLoJI dlljjLJI <jjiUjj (jjSj ' f J. jAk^aa iSJ^ La.iic.j tjjjiSUI 

ejl^y^ A^jJ Alt 0. l[J,m AjSLuoi sUic. (jJj^ t(_ajiaJill A*Jj .(Jjia^ (jx LloIjJ 

A^jJ 4j«iijj<a AjuLajjll dj) jJAjljJI - ^'^^ 3^jj3 ^j! Ac^^ Ajailj,i]) dlj^Jal 

jj^^ (j^ J AjtJ^)iLiill djljj^-^l ^ (Jl flu'uit^U A J I 111 \'a jjC. !bl jxi V^la (J*^ 

( CLllilaLall ((j^jxJI i""ll nil >%\ Sal.'All a^LobJI CjIjSj^I ^ jlj^l a^ JLutlLuil 

. AjJ;!^ j^I 1 - il •< , J ( jj^IjII Ajnir.l J 

Ciljx^jJI Cn^ .1.4.4.16 

dil j^ixa! ^ (Jfln'inn (AJjLuJI AjjjUI a^^UJI ■"'j"''' (_gj^ U^J ■^J:^°:}^J^ 

dlljjLlI dll jj^jj ^ Aj^L^I (Jjoi^/Luall ^"T-'' .Liaj! aJjLui cllljjL Clll^)^jJj /jj ^ . •— 
j*>i£ t^Vj .Aj^><all AauiJJjII (JjLiiLjill till j dll jj-ajl jJlj aJjLuJI till jjLSI i_ya\j^ ^jjLuJI 
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78 •• t ■ - s 

jl s^>a1j11 (JjH ja« jj (<lall 90~70) <J.uaJ (JjLliJI Jjljil (j« (Jjla-<s 

(jjljnjfl ^^Lj) i^j^j ^(CIlJLijS! (JjSjIc. (jjliiji) (^jJj "-^J^J^' (JAi! <,s^ J 

* •• « ' ' 79 

^Lli ^-J^^ (AJjLui AjjjL sjLa ^l^^l-J J","^"' l(_$JXaj3jJ ' ' '^y' ^Uaj ^ 

g Jl 

.A^jLJI till JjlJI tllljjj^ ' ' '- ^ J ' 'U.'''''' U^J -^-^^ 

80 •** * •* 

jjlJI <sj^ ^^^Jc. dilja 5 sj^ ^ -'J' ^lajoisjjlt (jjs ^ijjiVU (JjLluII jjlJI 



599 



'—'-^ ' - jj;^"' ^Lul (JjLoJI ^jUI <— i^ljp '"'J'"'"' (j^^ 'L$^)^^ LliLoI^jj .(JjLuJI 

sJcli Axulu^^ ^jj^jjJall s^)<aLll ^JjlSlI (JjLuill JjUl till jxajj jjt (jjSj l—JliJI ^ 

^ Aixa lillj aJIoVI . JjLuJI JjlJI dili:^ j ^ l5J^>^ cs^' l1l)LijSV1 J-oj 

ijA, (j^oj ciilli ^1 AiUbl .(4-16)j (3-16) (jJl^l 
(^Ijj j^jaj .cjlikJI ^ 4(5-16) J^l iUsiA] cpA^J^] cJi^j 

^jjil AjjI ji .2.4.4.16 

Ji liA .Ajjjll AjjI jl ^ajISjII aJjLJI cjljjLlI cjLiUi ^Uj jl 

(j^ l^JI _)laj]| "ULaj 'UjlLo (JjLo (JSjoij 'UiLuill .lie. (jj^ 4 nil inll sJj^ 

* **** •• * 21 •* 

AjJj AjjIJ (jj'-"' iSJ^ '^■^ /''.'J '(ji!^)*^^ (.5^ AjJjaC (JjLluII JjlJI Cjlllj^ 
iIjIjj ja. liljajj lilliSj .^ij^ <jj^ "Sj'-^ lS^^J '■'^j^ sLajVL: 4^ (_s^l 

(JjLuJI ^^i^ UiH Alia! i^j 4.4ila (JLi^j lSJ^ '^j "SiJ^^ j 2^ cj^^ 

.CjI eiA (3-16) J^l 
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UjLj^ Aiua>» CjUjS jj .5.4.16 

t^^l ^tA^t ^t ^\r^- ^.ullu^^aIIj /j O-^fc. \ \ < Ajl^jill AJjI^I LijIj^^^^ dlLu^^jplI ^1 

aJjLui 4jjjL Clll jJAll jj ^_>* CP" '^Wj*^ <L-a_jAll CjlilSjtill ^ii «-i iSJ^ 

^yc- Ijj1^>^ (j^iii* -1^' J 2^'-^ ^Jjjoui (JSjjlU SMU- CLuiljc. i—sLilij (jiaJLj aLIS 
jJAjljJI jL^ju^l <jaaj ojl^)^ ^^J^ ^^y^ LS J^. •(JjLia: 

aJU. ^ J jJl (6-16) Jj^l • 



UUj4^ ^ ^ ^Ui£ j:ilt ^ ^ i :(6-16) di^a^l 









DuPont 




Zenite® HX8000 


Composite Materials 


^ Cjjal jc. 1— aUll 


PPI-1204-Ni60 


Composite Materials 




PPI-1208-Ni60 


Composite Materials 




PPI-1204-NiCu40 


Conoco 




Thermocarb® CF300 
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^UiJI CiUiUilj ojJ^I .5.16 

till jJ<ojjj<all (j-ajaij cSJ^ -^J •^j'-^l tllLiLylx!! J (jjjj_j<all (7-16) (Jj.iaJI ^jjJJ 

j'--"^ J HBA (_gic AjolLu^ Ajjl_^jjjc. 4£jiiiui Ajjiuj ciil jjaJ jj Vectra® ' 

AjjJLal] Altj ( jijail)^^ jj till jjAj] jj Xydar® JJ:}j^ jj| HI . TPA j 
i jx^ JJ ^ (>a]UJI ( jliiiVI cjVtia Jj) t^jj jxoJ JJ u! . "^TPA J BPj HBA ^Js^ 
dil^LjiiS oAinj] j-aj .HBA lJ^-^I lilliS ' ■ i^Loi IjjjIj 

X7G JaAjll I^A (j-0 LljLaJ sj2 jlall ^IjjVI .^L<uj]l JlijjVI oj' ^J-^ 

•ij^ljJI ^^ SjjI j]| ^jUjII frUioiVl (8-16) Jj.i?JI tl^jjj .Rodrun ^Ijjl j 



s e 

LjUa Sjflji. ^Lui AjjjL oIjWIjj ^ :(7-16) JjJaJ 



Sumitomo Chemicals 


Ekonol® 


Lati 


Laxtar® 


Mitsubishi Engineering Plastics 


Novaccurate® 


Dainippon Ink & Chemicals 


Octa® 


Unitika 


Rodrun. . . 


Toray Industries 


Siveras™ 


Sumitomo Chemicals 


Sumikasuper® 


Eastman 


Titan® 


Kuraray Co., Ltd. 


Vecstar® 


Celanese Ticona, Polyplastics CO., Ltd. 


Vectra® A 


Ticona 


Vectran® 


Solvay Advanced Polymers LLC 


Xydar® 


DuPont 


Zenite® 


RTP Company 


RTP Compounds 34... 


Eastman 


X7G 
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5^.1 Sj JjII XiJ^S f.l»Ji\ :(8-16) JjJaJl 



Sumitomo Chemicals 
Co. Ltd. 

Ciba 



Japan Synthetic 
Rubber Co. 



Unitika 



Conoco 



DuPont 



Ekono® E-101 

25 

( ^ijj^ i^JJ^ -P t>^»^) (Jj^ 
Irgacure® 907 
Jjjj3jajj^-4)-2-[ (Jjjjs( jii Jiii«)-4]-l- JAi«-2 

21 ... 0 

Optomer® AL1254 
Rodrun® 
Thermocarb® 
Zenite® 
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jjjjUll SjU^Ij jS^I .6.16 

iAc] '— « t4 Jill. Via CLiI jj^jj (jl^^ll ^ j| UaI 

. ' " "'3''- Jj. U (jiaJU l^lJja ^ LCP J PC ^_>aJ jW^' ' " 'I 'j*"- Jll.lc.1 cSJ^ 

'a^jui 4jjc. (_jic (J jA^aail ^jiaJLj j (_^ajaJI AjlaC jl lS .oA^I j Aia.^)^ 

* * ^ 33 

1^ i«-il 5 U.„lji jjjjj jlx^oll (illjj ' ' ^ 'J* ' 'j' ^j"' L$ 

(jiaiiJuj iClulj <iiul (Young) ^ JJ (J^ljua i^^^ Ji^^ S.ilc-J AjLaC cUSil .Aj^ J^J:!J^lj 
UjA ja. ljL!.:jl ajl^jy^l (jSJu Jiaii .:bjj JjllalLj iAlall 20 <_5JI js>-J ^1 <a jlSii 
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Edgetek™ 



Poly(arylene ether sulfone), 



EdgetekTM pps 



Poly(phenylene sulfide). 



Ekonol® 



Poly(/7-oxybenzoate), 



(CjI jju j^jl -p ) j^jj 



Ekono® E-101 



Poly(/7-hydroxybenzoic acid). 



Elvamide® 



Low melting poly(amide). 



Emi-X* PPS 



Poly(phenylene sulfide). 



Engage^^ resins 



Low density poly (ethylene). 
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Ensinger PEEK 



Polv(elher elher ketone). 



Epikole® (Series) 



Bisphenol A/F epoxies, 



F J A (JjAjLaUJ (jjjlSjJjl CjIjSj^ 



Epispire 



Poly(arylene ether sulfone). 



( jjiL, Jul jjLjl) j^jj 



Epon® (Series) 



Diglycidyl ethers of bisphenol A, 



ERL™ 



Alicyclic epoxides, 



Esacure® 



Photoinitiators, 



Ethacure® 100 



Diethyltoluene diamine, 



Eulexin® 



Nonsteroidal antiandrogen. 



Eupergit® C250L 



Epoxy-activated poly(methacrylamide), 



Exolit® OP 1311 



Mixture of aluminum salts of 
diethylphosphinate and melamine 
polyphosphate. 



Expandex® 150 



Calcium salt of 5-phenyltetrazole, blowing 
agent, 



Extem® 



Poly(irmde), 



Exxelor® PO 1015 



Poly(propylene) grafted with 0.3% maleic 
anhydride, 



JjjJj^j! %0.3 JjioJ i»Jtk« ( Oi^JJi) LS^J^ 



Exxelor® VA 1801 



Ethylene propylene rubber grafted with 
0.6% maleic anhydride. 



%0.6 jl'^^ (jjlujjj (j:>^:Ai! -^^-^ 
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Exxelor® VA 1803 





Ethylene propylene rubber grafted with 
0.4% maleic anhydride, 


%0.4 jl'^^ ijAlljji (JjIuj! JaUa^ 


Flemion® 




Fluoropolymer ion-exchange membrane, 




Ruorinert® 




Fluorinated oil. 




Fortafil® 




Carbon fiber. 




Forton® (Series) 




Po 1 y ( p h e n y 1 e n e s u 1 1 1 d e ) . 




Freon® 113 




1 , 1 ,2-Trichloro- 1 ,2,2-trifluoroethane. 


(jlljjjjjla JiX-2'2'1- jjjK ^-2'1'1 


Gafone™ 




PoIy(arylene ether sulfone), 


( jjaiu. Jul (jjLjOj^jj 


Galwick® 




Wetting fluid. 




Gatone™ PEEK, 




Poly(ether ether ketone). 




Geloy® resin 




ASA copolymer. 


ASA liljouui jiA^ji 


Glycolube® (Series) 




Fatty esters, flow promoter, mold release 
agent. 


JJ^)^ (JxilfrJ t(3^jLj iA.AJ^^ dlljiLa:! 


Gore-Select® 




Microporous expanded PTFE membrane 
(ePTFE), ion conductive membrane, 


jjl jjill Jj-ajx ftUic. i(ePTFE) 


Grafil® fibers 




Carbon fiber. 
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Grafoil® 





Rexible graphite, 




Grivory® HTV-4X2VO 




Poly(phthal amide), 6.6/6.T 




Grivory® HTVS-3X2VO 




Poly(phthal amide), 6.6/6.T 7 


(AL.i Jtia) J J. 


H-2TM 




Mixture of ethylenediamine and methyl 
isobutyl ketone ketimine (curing agent). 


^^Ljaj] (JaIaA^ QIA^L^ 


Hakkol FWA-SF 




Triazinylaminostilbene fluorescent 
brightening agent. 




HB® -40 




Hydrogenated terphenyl. 




HERACRON® 




Aramid, 




HiFill® PPS 




Poly(phenylene sulfide). 




Highlink® (Series) 




Colloidal silica sols. 




Hiloy® PPS 




Poly(phenylene sulfide). 




Hipertuf® 




Poly(ethylene naphthalate) for drinking 
bottles. 




Hycar® (Series) 




Amine- terminated butadiene-acrylonitrile. 




Hydlar® 




Aramid, 
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Hytrel® 



Poly(ester) elastomer, 



Hytrin® 



Cardiovascular preparation, 



Igetabond® 



Epoxy functional poly (olefin), 



Imidex® 



Poly(imide), 



(^) Jj^ 



Irgacure® 369 



2-Benzyl-2-dimethylamino- 1 -(4- 
morpholinophenyl)butanone- 1 , 



jjjijajj^-4)-l- jjj^l (^^-2- Jjjif-2 
1- (Jjjja 



Irgacure® 184 



1 -Hydroxycyclohexylphenylketone (photo 
initiator). 



Irgacure® 907 



2-Methyl- 1 - [4-(methylthio)phenyl]-2-(4- 


( jii JAlo)-4]-1- JAi«-2 


morpholinyl)-l-propanone (photo 


^jU) jjjljjjj-l-( Jjjjlja jj^-4)-2-[ tiiiia 


initiator). 







Irganox® 1010 



Pentaerythritol tetrakis(3-(3,5-di-fert- 
butyl-4-hydroxyphenyl)propionate), 
phenolic antioxidant. 



((Jjjja jjjoiSjjJja -4- (Jjjjj-cj jS-j^ljS-5'3)-3 ) 



Irganox® 1076 



Octadecyl-3-(3',5'-di-tert-butyl-4'- 
hydroxyphenyl) propionate. 



-4- Jjjjj-Cjjj-^lii-'5''3)-3- ci>*^'i^ J 



Irganox® 1098 



N,N'-hexamethylenebis(3,5-di-tert-butyl-4- 
hy droxyhy drocinnamamide) , 



Isonale® 



Isocyanate based formulation for foams. 
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Ixef® 





Aramid, 




Jeffamine® (Series) 




Amine capped polyalkoxylene glycol, 




Kaladex® 




Poly(ethylene naphthalate) films, 




Kapton® 




Poly(imide), 




Kerimid® 




Poly(imide), 




Ketaspire™ 




Poly(ether ether ketone). 




Ketjenblack® 




Conductive carbon black. 




Ketron® 




PEEK, Poly(ether ether ketone), 




Kevlar® 




Aramid, 




Klebosol® 




Silica sol. 


^ ^^^^ ■ (Jjj\^ n 


Konduit* PPS 




Poly(phenylene sulfide). 


( • •) i^j^ 


Kraton® 




Styrenic block copolymer. 




Krytox® 




Ruorinated oil. 




Kynar® 




Poly(vinylidene fluoride). 
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Laramid® 





Poly(phthalamide), 


(jixi! Jjj) 


Laromer® LR 8739 




Urethane acrylate monomer. 




Larpeek 




Poly(ether ether ketone), 




LaxtarTM 




Liquid crystalline polymer, 




Lenzing® P84 




Benzophenone tetracarboxylic 
dianhydride-MDI-2.4-TDI copolymer. 
pol>(imide), 


I TD1-4.2-MDI- . *1 J, j<; 


Leomin® AN 




Oleyl phosphonate lubricant, textile 






auxiliary. 




Lexan® 




Poly(carbonate), 




Lindol® XP Plus 




Tricresyl phosphate. 




Lotader® 




Epoxy functional poly(olefin). Adhesive, 




Loxiol® G40 




Fatty acid isoalcohol ester. 




LP-2™ 




Poly(sulfide), 




Lubri-TechTM PPS 




Poly(phenylene sulfide), 




Lubriblend® PPS 




Poly(phenylene sulfide), 
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Lubricomp* PPS 





Poly(phenylene sulfide), 




Lubrilon® PPS 




Poly(phenylene sulfide), 


( • ') i^j^ 


Lucalen® A 3710 MX 




Copolymer of LDPE and 7% acrylic acid. 




Ludox® (series) 




Silicon colloid, 




Lupersol® 256 




2,5-Dimethyl-2,5-bis(2- 
ethylhexaiioylperoxy)hexane. 


JjjjIjSa (JAjI'2) l>^"5'2- JAi« (^lii-5'2 


Lupolen® (Series) 




Poly(ethylene), 




Lupranat® (Series) 




Isocyanate based formulations. 




Luran® 




SAN copolymer. 


SAN liljoAxi 


Luvican® 




Poly(vinyl carbazole). 




Luxprint® 7144 




Carbon conductor ink. 




Luxprint® 7145L 




Silver conductor ink. 




Luxprint® 7151 




Electroluminescent phosphor paste. 




Luxprint® 71 53E 




Barium titanate paste. 


^jjjUIl CiUtui (jjaju 
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Lynite® 





Poly (ethylene terephthalate), 




Makrolon® 




Poly(carbonate), 


(CjUjjjS)j^j^ 


Mark 21 12 




Tris(2,4-di-tert-butyl phenyl) phosphite, 




Matrimid® 




Poly(iniide), 




Melapur® 200 




Melamine poly(phosphate) (flame 
retardant), 




Meldin® 




Poly(imide), 




Melinar® Laserplus 




Poly(ethylene terephthalate) (PET), bottle 
grade. 


jiJJil i(PET) ( oAAjV ^^j^)Jji 


Merlon® 




Poly(carbonate), 




Mictron® 




Aramid, 




Mindel® PES 




Poly(arylene ether sulfone). 


( jjiL. JJ jjijjl)j^j^ 


Mobiltherm® (Series) 




Heat transfer oil. 




Multiposit® XP-9500 




Thermoset epoxy resin. 




Mylar® (Series) 




Poly(ethylene terephtalate). 




Nafion® 




Sulfonated PTFE, for membrane 
applications, 


5li^VI cj%kiS jjsU. PTFE 
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Nafion® 1100 EW 





Sulfonated PTFE, Nafion membrane, of 
equivalent weight (EW) of 1 100, 


1 100 iJiS^ ojji uJ'^ »^ 'iJ^ PTFE 


Nalco® 2327 




Silica hydrosol. 




Naugard® 445 




4,4di(a ,a -Dimethyl- 
benzyl)diphenylamine. 




Neoflex® 




Poly(iniidej, 




Neosepta® 




Perfluorinated ion exchange membranes. 




Niax® A-33 




Amine catalyst. 




Max® L-620 




Silicone emulsifiyer, for flexible 
poly(urethane) foam. 




Niax® L-6900 




Surfactant, 




Nirez® 2150/7042 




Terpene phenol flow modifier. 




Nomex® 




m-Aramid, 


Ai^ljl-m 


Nopla® 




Poly(ethylene naphthalate)-Poly(ethylene 
terephthalate). 




Noryl* PPS+PPE 




Poly(phenylene sulfide). 




Norylux™ PPO 




Poly(phenylene ether). 


(jjjijjjjJI Jul) 
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Noryl® 





PPE PS Blend, 


( jjjiiu.) j^jj ^ (jjiiuiJI J4) iJji 


Novaccurate® 




Liquid crystalline polymer, 




Novolen® 1100 




Isotactic poly(propylene). 




Novolen® 2500 HX 




Propylene/ethylene block copolymer, 10% 






ethylene. 




Novolen® 3200 HX 




Propylene/ethylene block copolymer, 2.5% 






ethylene. 


asSAi! %2.5 


Octa® 




Chemicals, 




OLEOPHOBOL® (Series) 




Ruoroacrylate polymer. Oil and water 
repellent. 




Onlymide® 




Poly(imide), 


(^) 


OP-PEI...GF 




Poly(imide), 


(^) 


Optomer® AL1254 




Poly(imide), 




Oxalon® 




Poly(oxadiazole) fibers, 




PACM™ 20 




Bis(4-aniinocyclohexyl)methane, 




PAPI® (Series) 




Isocyanate, 
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Paraloid® 





Acrylate rubber, impact modifier, 




Parylene C 




Chlorinated Parylene type. 




Parylene D 




Dichlorinated Parylene type, 




Parylene HT 




Fluorinated Parylene type. 




Parylene N 




Standard Parylene polymer. 




PCTA Durastar 1000 




Copolyester based on 65 mol % 
terephthalic acid, 35 mol % isophthalic 
acid and CHDM, 


CHDM J '4!5^j %35 J 


PDBS® 80 




Poly(dibromostyrene) , 




Pebax 




Poly(amide imide). 




PEEK-OPTIMA® 




Granular Poly(ether ether ketone). 




PenTec® 




Poly(ethylene naphthalate) fiber, 




Pentex® 




Modified Poly(ethylene naphthalate) fiber. 




PENTM 




Poly(arylene ether nitrile). 




Perspex® CP63 




Acryl glass. 




PETG 6736 




Copolyester based on terephthalic acid and 
EG and CHDM, 


CHDM J 
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PhotomerTM 6210 





Urethane acrylate oligomer, rheology 
modifier resin, 


Ji!t« ^JjIj IjjljJjjjll CLDLijS! jiajijSj! 


Pluronic® (Series) 




Ethylene oxide/propylene oxide block 
copolymer, defoamers. 




PMC EP PXIOOO 




Poly(phenylene ether), 




Polectron® 




Poly(vinyl carbazole). 




Policarb™ 




Poly(vinyl carbazole). 




Polycat® (Series) 




Amine based catalysts. 




Polycoustic® 




Poly(imide), 




Polymeg® 




Poly(tetramethylene glycol). 




Polymist® (Series) 




Poly(tetrafluoroethylene) lubricant 
powders. 




Polyox® 301 




Poly(ethylene oxide). 




PolyTHF® CD 




THE copolymers. 


^jiiiui THF CiljixijJjj 


Porewick® 




Wetting fluid. 




Primacor® 1410 XT 




Ethylene acrylic acid copolymer with 10% 
acrylic acid, 


^ (l^LLj^t Q^AA^ (j^^^^ C^JOmIa JJ^JJ 

4iSjjS! (j^axia. %io 
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Primef® PPS 





Poly(phenylene sulfide), 




Primene® 




Primary aliphatic amines with highly 
branched aUcyl chains, 




Primene® MD 




1 ,8-Diamino-p-menthane, 


(jl!u« -p- jjiol j^lli-8'1 


Primospire 




Benzoyl-substituted Parylene type. 




PRL PEI-G. . 




Poly(irmde), 




PRL PPX 




Poly(phenylene ether). 




Proscar® 




Medicinal preparation for treatment of the 
prostate gland. 




Pyralin® 




Poly(imide), 




Pyre® ML 




Pyromellitic dianhydride/4,4 -oxydianiline 
poly(imide). 




Pyrocheck® 68 PB 




Brominated poly(styrene). 




Pyrocoat® 




Poly(imide), 




Pyropel® 




Poly(amide imide). 




QR Resin QR-4000 




Poly(phenylene ether). 
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Radel® A 



Poly(ether sulfone), 



Radel® R 



Poly(biphenyl sulfone). 



ReoPro® 



Glycoprotein Ilb/IIIa inhibitor, 



nb/nia jjjjSjIc JaiLo 



Rexflex®Wlll 



Poly(olefin), flexible. 



Rilsan® B MNO PA 12, 



PA 12, 
Rodrun® 



PA 12 c ( ) Jj^ 



Liquid crystalline polymer. 



RTP Compounds ESD 



Poly(arylene ether sulfone). 



RTP PPS (Series) 



Poly(phenylene sulfide), 



Rubinate® (Series) 



Isocyanate, 



Rusar® 



Aramid, 



Ryton® (Series) 



Poly(phenylene sulfide). 



Sandostab® 4020 



Pentaerythritol tetrakis(3- 
laurylthiopropionate). 



(CjLiujjjjjj )(_>ujSIjjj (JjjjjjjjI Ijjj 



Sandostab® -P-EPQ 



Tetrakis(2,4-di-ferf-butyl phenyl)-4,4,- 
biphenylene diphosphonite. 



-4'4-( Jjjjj Jjj jj -i:jji-(^lii-4'2) J2 



Santowax® R 



Mixed terphenyls. 



1 . Jjjjj'jJ 



SapronTM S 



SMA copolymer. 



SMA lilj&uixi jj^jj 
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Schulatec® PPS 





Poly(phenylene sulfide), 




Selar® PA3426 




PA 6 Tfl Poly(amide), 


PA 6 T/I {:^^)J ^ 


Sepharose® CL 




Crosslinked poly(saccharide). 




Septon® 




Hydrogenated styrenic block copolymer, 


(_^jilw) C-lSlaull (^gJj^ jaaAj^ 


Shieldex® C 303 




Ca ion-exchanged silica, anticorrosion 






pigment. 




Silicone KF351 A 




Poly(dimethyl siloxane) surfactant. 




Siltem® STM 1500 




Poly(ether imide). 




Sintimid™ 




Poly(amide imide). 




Siveras™ 




Liquid crystalline polymer, 




Skypet® PEN 




Poly(ethylene naphthalate). 




Sniamid® ASN 32 




Poly(amide), 




Solef® 




Poly(vinylidene fluoride). 




Solimide® 




Poly(imide), 




Solprene® 




Styrenic block copolymer. 




Solventnaphtha™ 




Aromatic Hydrocarbon solvent. 
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Solvesso® 



Higher aromatic solvent mixtures, 



Stanyl® KS 200 



Low molecular weight PA 4.6, 



t^^j^' Ujj^' Ijiaikxo PA 4.6 



Stanyl® KS 300 



Medium molecular weight PA 4.6, 



(^jaJl (jjj^' PA4.6 



Stat-Kon* PPS 



Poly(phenylene sulfide). 



Statiblend® PPS 



Poly(phenylene sulfide). 



Stilan® 230 



Poly(etherketone), 



Styvex 



Poly(phenylene ether), 



Sulfan® B 



Sulfur trioxide. 



Sulfron® 



Aramid, 



Sumikaexcel® 



Poly(arylene ether sulfone). 



Sumikasuper® 



Liquid crystalline polymer. 



Sumiploy® 



Poly(arylene ether sulfone). 



Supec® 



Poly(phenylene sulfide). 



Surlyn® 



lonomer resin, 



Sylgard® 184 



Silicone elastomer. 
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T-4 





Poly(phenylene sulfide), 




Taronyl 




Poly(phenylene ether), 




Taxol® 




Antiproliferative preparation. 




Tecapei® 




Poly(imide), 




Technora® 




Aramid, 


JiolJ 


Tedur® 




Poly(phenylene sulfide). 




Teflon® 




Tetrafluoroethylene polymer. 


jjlujV) jjjla (_jcIjj ja^jIjj 


Teflon® AF 1600 




Amorphous copolymers of perfluoro-2,2- 

dimethyl-l,3-dioxole with 
tetrafluoroethylene , 


^ JjjaiSjjj-3'1- Jiii* -2'2- 



Teflon® AF 2400 





Amorphous copolymers of perfluoro-2,2- 
dimethyl-l,3-dioxole with 

tetrafluoroethylene. 


^ JjjoiSjjj-B'l- Jill* -2'2- 


Tegoglide™ 410 




Poly(siloxane) surfactant, 




Tegowet™ 




Poly(siloxane)-poly(ester) copolymer 
surfactant. 


/j« ^''j"'^^ ^j'-^*^"^ 
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TEGO® RAD 2100 





Poly(siloxane), acrylic, Radically 
crosslinkable flow and wetting additive, 


,-51,,. ^-,n J,1S ji^ ■,^Kl,j<i< ( jl .,,<j\,.„) Ij, 


Teijinconex® 




Aramid, 




Tempalux® HI 




Poly(imide), 




Tenax® 




Carbon fiber. 




Teonex® 




Biaxially Poly(ethylene naphthalate) film. 




Terathane® 




Poly(tetramethyleneoxide glycol) 
(PTMEG), 


( (Jj£j1c. ^jjim^i j^^Uj ) 

(PTMEG) 


Teric® (Series) 




Poly(ethylene glycol) mono(nonylphenyl) 
ether. 


jjjj ( Jjjja (Jjj jj ) ( JjSjIc. tjjiilij ) (^jJ 


Therma-Tech™ PPS 




Poly(phenylene sulfide). 




Thermatex® 




Aramid, 




Thermid® 




PETI type Poly(imide), 


PETI tJ^ t> (JA-J) 


Therminol® 66 




Partially hydrogenated terphenyls. 




Therminol® 75 




Mixed terphenyls and quaterphenyls. 




Thermocarb® 




Graphite fiber. 




Thermocomp 




Poly(phenylene ether). 
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Thermocomp* PPS 



Poly(phenylene sulfide), 



Thermocomp® 



Poly(arylene ether sulfone), 
ThermotuP PPS 



( jjiU Jul 



Poly(phenylene sulfide), 



Tinuvin® 144 



Bis(l,2,2,6,6-pentamethyl-4-piperidinyl) 
butyl(3,5-di-iert-butyl-4-hydroxy- 
benzyl)malonate, UV absorber. 



( (Jjjj jj jjAu -4- iSiii^ ,_jjjiLai.-6'6'2i2il) (_>jjj 
-4- Jjjjj- di jj - (_jjlju-5'3) Jjjjj 



Tinuvin® 234 



2-(2-hydroxy-3,5-di-a -cumylphenyl)-2H- 

benzotriazole. 



(JjxijS-a- ^sjIu-5'3- j^jjJj* -2)-2 



Tinuvin® 326 



2-(2-Hydroxy-3 -tert-butyl-5- 
methylphenyI)-5-chlorobenzotriazole, UV 
absorber. 



JAi«-'5- (JjpjJ- <^ jJ-'3- (jjoiSjjJj* -'2)-2 
AjtuibU (_>flLo ' ij J jLi jj J jjj jj_>^ "5-( Jjjjs 



Tinuvin® P, 



2-(2-Hydroxy-5- 

methylphenyl)benzotriazole, UV absorber, 
322 Titan® Liquid crystalline polymer. 



( Jjii Jiua -'5- (jjoiSjjJjA -'2)-2 



Tone® (Series) 



Polyols, 



Torayca® 



Carbon fiber, 



Toray® 



Poly(imide), 



Toreca™ 



Carbon fiber. 



Torelina® 



Poly(phenylene sulfide). 
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Torlon® (Series) 





Poly(aimde imide), 




Trogamid® T 




PA from terephthalic acid, 2,2,4- 
trimethylhexamethylenediamine and 2,4,4- 
trimethylhexamethylenediamine. 


(JA)-« (_p^-4'2'2 J tililUajj u'r-it^ PA 
(JAi-o j^!^-4'4'2 J tjj-fil ^j\/n 

(ja^l (jj\/n 0 ^^^liu) 


Tronox® R-KB-2 




Alumina silica treated, rutile titanium 
dioxide, pigment. 




Tuftec® (Series) 




Styrenic block copolymer. 




Twaron® 




Aramid, 


JiolJ 


Tyneloy® 




Poly(phenylene ether). 




Tyzor® TPT 




Titanium tefraisopropoxide 
(tetraisopropyltitanate), catalyst. 


LS^Wj '^IjljJj) jajjjtjjjil \)>>i^ ^J^jjrj) L?^^J 


Ucarsol® 




Amine mixture. 




Udel® Polysulfone 




Poly(bisphenol A sulfone). 




Ultem® (Series) 




Poly(imide), thermoplastic. 




Ultem® 6050 




Poly(ether imidesulfone). 




Ultramid® (Series) 




Poly(amide), 
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Ultrapek® 





Poly(arylene ether ketone), 




Ultrapek® KR 4176 




4,4'-Diphenoxybenzophenone- 
terephthaloyl chloride copolymer, 


- (jjh&j^jh ^^^mSjj^ j^Ljj-'4'4 tiljli*Ia-a jaaAj^ 


Unilink® (Series) 




Aromatic secondary diamines. 




Unitem 




Poly(imide), 




Upilex® 




Poly(imide), 




Upimol® 




Poly(inude), 




Uralac® P 1460 




Polyester polyol. 




UTTAP SF 5()()3{) GF 




Liquid crystalline polymer, 




Uvinul® D-50 




2,2',4,4'-Tetrahydroxy benzophenone, UV 
absorber. 


UV Ajtit 


Valox® 315 




Poly(butylene terephthalate). 




Vecstar® 




Liquid crystalline polymer. 




Vector® 




Styrenic block copolymer. 
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Vectran® 





Liquid crystalline polymer, 




Vectra® (Series) 




Liquid Crystal Polymer, composed from 
mainly 4-hydroxybenzoic acid or 6- 
hydroxy-2-naphthoic acid, further, 
depending on type: /;-acetaminophenol, 
terephthalic acid, and biphenol. 


A . nj \ ^ "'^ ^J) ' ^ ' U^9^^ <ijLuj Cljl^^^ ^ " ' 
tj'n jl ^^mSj^M^ -4 ij'f^A^ 
: ^jjil i . J ' tiljjaaj-2- (_g^ui^jj.liA -6 
J j'n^Jlj jjia-a^j (J ^jjjajjj^li^l -p 


Versalink® (Series) 




Amine terminated poly-THF and PPO for 


iIjUJjIj aJU ^ PPO J i^iL -CilcTHF- J 




PU resins, 


PU 


Verton* PPS 




Poly(phenyIene sulfide). 




Vespel® 




Poly(imide), thermosetting. 




Vestakeep® 




Poly(ether ether ketone). 




Vestamid® 




Poly(amide), 




Vestenamer® 8012 




Poly(octenylene), 




Vestoran 




Poly(phenylene ether). 




Victrex® 381G 




Poly(etheretherketone) ), cable coating 


Cxi^ slUa i( jijjS Jul Jijj) J 


Victrex® PEEK (Series) 




Poly(etheretherketone), 




Victrex® PEEK 450 




Poly (oxy- 1 ,4-phenyleneoxy- 1 ,4- 
phenylenecarbonyl- 1 ,4-phenylene), poly- 
(etheretherketone) , 
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Victrex® PEK 





Poly (oxy- 1 ,4-phenylenecarbonyl- 1 ,4- 
phenylene), 




Victrex® PES (Series) 




Poly(aryl ethersulfone). 




Vircol® 82 




name retardant, 




Vulcan® XC72 




Carbon black, 




Vylomax® 




Poly(anude imide), 




Westlake PES 




Poly(arylene ether sulfone), 


^ jjilu Jul (jjLJ)(_jij^ 


Xtel® PPS 




Poly(phenylene sulfide), 




Xydar® 




Liquid crystalline polymer. 




Xyron® 




Poly(phenylene ether), 




Xyron® PPS+PPE 




Poly(phenylene sulfide). 




Zenite® 




Liquid crystalline polymer. 




Zoltek® HT 




Carbon fiber, 
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Zonyl® 7950 





Fluorinated surfactant, 




Zonyl® FSO 100 




Ethoxylated nonionic fluorosurfactant, 




Zytel® 




Poly(amide), 


(^5 
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a-TPT 



2,5-Bis-(2-thienyl- 1 -cyanovinyl)- 1-(2- 
ethylhexyloxy)-4-methoxybenzene. 



Jiuj -'2)-l-( iJjiSjjUui-l- Jjj^-2)- °(_>ujj-5'2 
(j jjj (jjoiS jhu« -4-( j! (Jji U i^ ft 



P-TPT 



2,5-Bis-(2-thienyl-2-cyanovmyl)-l-(2- 
ethylhexyloxy)-4-methoxybenzene, 



Jiu).'2)-l-( iJjiAjjW"-2- JjjjJ-2)- (jjjj-5'2 

(j jjj (jjjlSjJio -4-( jl (Jai.' I ^ A 



2,6-NDA 



2,6-Naphthalenedicarboxylic acid, 



3GN 



Poly( 1 ,3-propylene 2,6-naphthalate), 



4,4-BPDA 



3,3 ,4,4-Biphenyl dianhydride. 



Jjn<jj-4'4'3'3 JjjJj^l ^Ijj 



4,4-BTDA 



3,3,4,4- Benzophenone dianhydride. 



(jjjjajjij-4'4'3'3 Jjj-iM-ii (^Ljj 



4,4-ODPA 



3,3,4,4-Oxydiphthalic anhydride. 



4j]lja ^Uj jl -4'4'3'3 



7-DCST 



2-(4- Azepan- 1 -yl-benzylidene)- 
malononitrile. 



JjjijjjjlU-( (jjjjL jjj- (JJ -1- (jUi j' -4)-2 



AA 



Acrylic acid. 



AAG 



2-Acrylamido glycolic acid. 



ABS 



Acrylonitrile-butadiene-styrene, 



ADC 



Azodicarbonamide, 



ADMET 



AcycHc diene metathesis. 
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ADMVN 



2,2'-Azobis-(2,4-dimethylvaleromtiile), 



( d)J" jji^ t5jlii-4'2)- (>yjjj'-'2'2 



AF-50 



N,N-Diphenyl-7-(2-(4-pyridinyl)-ethenyl)- 
9,9-di-n-decyl-9H-fluorene-2-amine, 



-( JjjjJjjjJ-4)-2)-7- Jjjja j^Lu-N'N 
(>,l-2- 



AFM 



Atomic force microscopy, 



AIBN 



2,2'-Azobisisobutyronitrile, 



Alq3 



Tris-(8-hydroxyquinoline)-aluminum, 



^jjiaJI -( (jjJjjjS ,_jjjiSjjilA -8)- (_WJJ 



ASE 



Amplified spontaneous emission, 



^..^j (^liai ji^vi 



BEB 



Ethylene dibenzoate, 



BEN 



1-Benzoate 2-naphthoate ethylene. 



(jjlAiVI CjI jljij-2- Ciljjjj-l 



BHCA 



Bis-(hydroxymethylcyclohexane)-arylate, ^-^J^ji -( "JrAj^ ts^jjAi* )- 



BHEA 



2,6-Bis-(hydroxyethyl)arylate, 



BisCzPro 



1,3-Biscarbazolyl propane. 



BOZ 



2,2'-Bis-(l,3-oxazoline), 



( (jjSjjLuSj!-3'l)- (>uj-'2'2 



BP 



4,4'-Biphenol, 



-'44 



BPD 



2-tert-Butylphenyl-5-biphenyl-l,3,4- 
oxadiazole. 



-4'3'1- Jjijij; -5- Jjjjj (J^j jJ- '^j2-2 
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BTDA-DATA 



Poly(3,3',4,4'-benzophenone 
tetracarboxylic dianhydride-3,5-diamino- 
l,2,4triazole). 



-4'2'1- jji*! ^sjIu-5'3- Jjjjj^i j^Uj 



C120-PPP 



Poly(2-dodecyl-p-phenylene), 



( jjiuja- I jIj- JiuyJjJ-2) f^jJ 



CA 



Citraconic anhydride. 



CBTA 



Benzotriazole, 



CHDM 



1 ,4-Cyclohexanedimethanol, 



CHO 



Cyclohexene oxide, 



CPDHFPV 



Poly(9,9'-dihexylfluorene-2,7-divinylene- 
m-phenylene vinylene-sfaf-p-phenylene 
vinylene). 



(jjijjja -p- Stat- (jjiiiA ojiijis -m- jjiuM 



CTA 



Chain transfer agent. 



CVD 



Chemical vapor deposition, 



e^)3kjSU ^UajSJI ^iJajjll 



DAPI 



6-Amino- 1 -(4-aminophenyl)- 1 ,3,3- 
trimethylindane. 



Jjiui ^p!>lj-3'3'l-( cJjjjsjjial -4)-l- jiwl -6 



DBA 



3,5-Diaminobenzoic acid. 



DCM 



4-(Dicyanomethylene)-2-methyl-6-(4- 
dimethylamino-styryl)-4H-pyran, 



^lu -4)-6- J:Ui« -2-( jj^mn jjUui ^^jlu )-4 
(jljjj-4H-( (Jjjilui- JAi^ 



DMAC 



Dimethylacetamide, 
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DMF 



N,N-Dimethylformaimde, 



DMNPAA 



2,5-Dimethyl-4-(;7-nitrophenylazo)anisole, 



(Jjjja jjSj- ljlj)-4- JAi< ^lii-5'2 



DMOS-PPV 



Poly(2-dimethyloctylsilyl)-phenylene 




vinylene, 





DMSO 



Dimethyl sulfoxide, 



DMT 







Dimethyl terephthalate, 







DNA 



Deoxyribonucleic acid, 



UJ? ' "^J*^^ ^^JJ^I ^j^a-o^l 



DR-1 



Disperse Red 1, 



DSC 



Differential scanning calorimetry. 



DyC-82 



Dysprosium fuUeride, 



E3VC 



N-Ethyl-3-vinylcarbazole, 



ECZ 



N-Ethylcarbazole, 



EL 



Electroluminescence, 



ENB 



EthyUdene norbomene. 



OP JJi Jjj LM'^i^ 



EPDM 



Ethylene propylene diene monomer, 



jjjj (jjiujjj (jjJAiyi 
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ESIPT 



Intramolecular proton-transfer, 



GC 



Gas chromatography. 



GF 



Glass fiber. 



.1^ \ i-L] 



HALS 



Hindered amine light stabiUzer, 



HBA 



4-Hydroxybenzoic acid. 



HEMA 



2-Hydroxyethyl methacrylate, 



HIPS 



High impact poly(styrene). 



HMD 



Hexamethylenediamine, 



HPA Heteropolyacid, 



Heteropolyacid, 



HQ 



Hydroquinone, 



lOL 



Intraocular lenses. 



IPA 



Isophthalic acid. 



IR 



Infrared, 



ITO 



Indium tin oxide. 



IV 



Intrinsic viscosity. 



LC 



Liquid clironuilograpliy, 
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LCD 



Liquid crystalline display, 



LCM 



Liquid composite molding. 



LCP 



Liquid crystal polymer. 



LED 



Light-emitting diode. 



MA 



Methacrylic acid, 



MDI 



Diisocyanatodiphenyl methane, 



jjlALa (JjjjS (^gjl^ jjULlwjj jjl (^Uj 



MDMO-PPV, 



Poly(2-methoxy-5-(3',7'- 
dimethyloctyloxy)- 1 ,4-phenylene 

vinylene) 



MEH-PPV 



Poly(2-methoxy-5-(2'-ethylhexyloxy)-l,4- 
phenylene vinylene), 



Jjiu£A (JAij -'2)-5- ,.s-^jJJ-« -2) ^^jj 
( (jjiuji (jjiijja-4'l-( (jjoii jl 



MPD 



m-Phenylenediamine, 



jjj^l (^Ljii (jalajja-m 



MTBE Methyl-tert-butyl ether. 



Methyl-fert-butyl ether. 



MXDA 



OT-Xylylenediamine, 



NDC 



Dimethyl-2,6-naphthalene dicarboxylate. 



NEN 



Ethylene dinaphthoate. 



NLO 



Nonlinear optical. 



NMP. 



N-Melhs 1-2-pyrrolidone. 
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NMR 



Nuclear magnetic-resonance spectroscopy, 



NOM 



Natural organic matter, 



NPDA 



Neopentyldiamine, 



NVK 



N-Vinylcarbazole, 



NVP 



N-Vinyl-2-pyrrolidone, 



jjjjljjjj -2- iJjiu-N 



ODA 



4,4'-Oxydianiline, 



jjiui^LS^ji-'4'4 



ODCA 



2,5-Bis-(4-carboxyphenyl)- 1,3,4- 
oxadiazole. 



-4'3'l-( (Jji}3 (_jja£jjjS-4)- (_>«aj-5'2 



0DPA-APB-8-AA 



Poly(4,4 -oxydiphthalic anhydride- 1,3- 
aminophenoxybenzene-S-azaadenine), 



jjjjj^i AAjk ^JLu ^^jaiSj! -'4 '4) 
( jjjjjjl jl -8- (jjjjj (j-jSjjja jiwl -3'1- 



OXD 



Oxadiazole, 



P30 



Poly(2,6-diphenyl- 1 ,4-phenylene oxide), 



PA 



Poly(amide), 



PAE 



Poly(arylene ether), 



PAES 



Poly(arylene ether sulfone). 



( jjiL, Jul jjLjlJ^j^ 



PAI 



Poly(amide imide), 



PAN I 



Poly(aniline), 
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PAS 



Poly(arylene sulfide), 



PBD, 



2-(4-Biphenylyl)-5-(4-?ert-butylphenyl)- 
1,3,4-oxadiazole, 



Jjj jj- i:jji-4)-5-( JjVni.ii-4)-2 
Jj jLijluiS j! -4'3' l-( Jjjja 



PBN 



Poly(butylene naphthalate), 



PET 



Poly(butylene terephthalate), 



PC 



Poly(carbonate), 



PCB 



Printed circuit board. 



PECA 



Poly (ethylene- 1 ,4- 

cyclohexanedimethylene arylate). 



tjjl m 1 (^lu (JUuSa (^ila.-4'l- (jjJjJj) ) tjJjJ 



PECVD Plasma enhanced CVD, 



Plasma enhanced CVD, 



PEDOT 



Poly(3,4-ethylenedioxythiophene), 



( Lfc^j^A j' oi^] -4'3) J 



PEE 



Poly(ether ester). 



( J^l J4 ) iJj^ 



PEEK 



Poly(ether ether ketone). 



PEG 



Poly(ethylene glycol). 



PEI 



Poly(ether imide), 



PEK 



Poly(ether ketone). 



PEN 



Polv(arvlene elher nilrile), 
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PEN 





Poly(ethylene naphthalate), 




PENA 




4-( 1 -Phenylethynyl) 1 ,8-naphthalic 
anhydride, 


i4iSljaj-8'l-( Jjjiijj Jjjj3-l)-4 Jjj-lJiji 


PEP 




Poly(ethylene-2,7-phenanthrate), 




PEPA 




4-(Phenylethynyl)- 1 ,2- 
benzenedicarboxylic acid anhydride, 


ljjjjj-24l-( Jjmjl (Jaija)-4 tj'i-ii-. iijjj^l 


PEPC 




Poly(N-epoxypropyl)carbazole, 


( cWjjj (^jjj -N)) Jj^ 


PES 




PolyfelhersuU'one). 




PET 




Poly(ethylene terephthalate). 




PETI 




Phenylethynyl terminated imide. 




PHDP 




Poly(l-hexyl-3,4-dimethyl-3,5- 
pyrrolylene). 


( ^jal)ljjjj-5'3- J:UJ^ 


PI 








Poly(iniide), 




PL 








Photoluminescence, 




PMDA 




Pyromellitic dianhydride. 




PMMA 




Poly(methyl methacrylate). 




PNV 




Poly(l,5-naphthylene vinylene). 


( jjiu^ jjStiaj-5'l)(^j^ 


POD-DPE 




Poly(4,4'-diphenyl ether- 1 ,3,4-oxadiazole), 


-4'3'1- Jjiia (^lfi-'4'4) J ^ 


PODA 




Poly(l,3,4-oxadiazole), 


(JjjL.jL^jf-4'3'1) Jj^ 
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POP 



Poly(9,9-dioctylfluorene), 



PP 



Poly(propylene), 



PPA 



Poly(phosphoric acid), 



PPA 



Poly(phthalamide), 



PPE 



Poly(phenylene ether), 



PPESK 



Poly(phthalazinone ether sulfone ketone). 



PPS 



Poly(phenylene sulfide), 



PPSA 



Poly(l,4-phenylene sulfide- 1,4- 
phenyleneamine). 



PPSAA 



Poly(phenylene sulfide-phenyleneamine- 
phenyleneamine). 



PPSO 



Poly(/?-phenylene sulfoxide), 



PPT 



Poly(pentylene terephthalate). 



( (jjSjjjJI cij^tia jm) i^j^ 



PPV 



Poly(p-phenylene vinylene). 



PPX 



Poly(p-xylylene), 



PPY 



Poly (pyrrole). 



PS 



Poly(styrene), 



PSI 



Poly(arylene ether sulfide). 



(jjsL. Jul Uii:!j)t^J^ 



PT 



Poly(l,2,4-triazole), 



(JjjUji-4'2'1) Jj^ 
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PTFE 



Poly(tetrafluoroethylene), 



PTK 



Poly(arylene thioether ketone), 



( ui^ -MjS' U^J ) (Jji 



FIT 



Poly(trimethylene terephthalate). 



PU 



Poly(urethane), 



PVA 



Poly(vinyl alcohol). 



PVAc 

Poly(vinyl acetate). 



PVD 



Physical vapor deposition. 



PVK 



Poly(N-vinylcarbazole), 



PVP 



Poly(A^-vinyl-2-pyrroUdone), 



PVPh 

Poly(vinylphenol), 



RAFT 



Reversible addition-fragmentation chain 
transfer. 



(Sj.<Jj1I (jjl^jla t^^j) 



ROMP 



Ring opening metathesis polymerization. 



jlikll 2i^U]) AialiJU S^l 



SB 



Sodium benzoate, 



^ jjj J. nil dll 



SG 



Styrene/glycidyl methacrylate. 



SPAENK 



Sulfonated poly(arylene ether rutrile 
ketone). 



SPPEKN 



Sulfonated poly(phthalazinone ether 
ketone niliile), 



TAZ 



3-(4-Biphenylyl)-4-phenyl-5-(4-fert- 
butylphenyl)- 1 ,2,4-triazole. 



Jjjjj- t:jji-4)-5- Jji!a-4-( Jjbl'i'J-4)-3 
<-)jj^J'-4'2'l-( Jjjja 
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TBBPL 



3,3',5,5'-Tetra-tert-butylbiphenol, 



Jjjjiu Jiijj- til jj - (^Ijj-'5'5''3'3 



TEP 



Triethyl phosphate. 



Jiu")?! CjUu j3 



TFPX 



a , a , a ',a '-Tetrafluoro-p-xylylene, 



jjUjjS-p- jjjla ^lij-a'a''a'a 



THF 



Tetrahydrofuran, 



TIP 



Thermally induced phase inversion, 



TMDQ 



Tetramethyldiphenyl quinone, 



jjjjS iJjjja (^l-jj J^A« (^Wj 



TMLA 



Trimellitic acid. 



TNF 



2,4,7-Trinitro-9-fluorenone, 



jjjjjjla-Q- jjii j_ji>lj-7i4i2 



TNFDM (2,4,7-Trinitrofluorene-9-ylidene)-malononitrile, 



(2,4,7-Trinitrofluorene-9-ylidene)- 
malononitrile. 



TPA 



Terephthalic acid, 



TPD 



N,N '-Bis-(3-methylphenyl)-N,N '- 
diphenylbenzidine. 



UF 



Ultrafiltration, 
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p-Acetaminophenol, 


5fe I - ; ■ 1-111 
' J jjja ji;-!'..:!— Ijl 1 


Acetic anhydride. 




Acetonitrile 


1 - t 


4-Acetoxvben7oic acid 


liljj jjjll t Li's j'i 1 111 -4 


2-Acetoxy-5-vinylphenyl-benzotriazole, 


JjjLlJJj jjj— JjiiS Li)jj^-5- ^^jjSjIljI -2 


Acetylacetone, 


^JJOj-uI (Jj"! I 111 


Acetylene, 


^jU"! 1 III 


Acrolein, 




2-Acryamido glycoUc acid. 


,^i,ij<,u« jmJ Jij<t-o 


Acrylamide, 




2-Acrylaniido-2- 
methylpropanesulfonate. 


CjU jilw) (jlj cJ^^ "2- J-V*^ '-i:? "2 


z, y idiiiiLiu z,~iiiciii y i i u udiic 

sulfonic acid, 


(jljjjj -1- (JAixi-2- i-i!j^5-2 (jVi<i'> 






AfTvlonifTilp-hiitaHipnp-titvrpiiP 




A prvl n vl pVi 1 nn Hp 




S- AprvlovloYVPfhoY vpa^^^onvllTlPthvl-7- 
hydroxy- 1 ,2,4-triazolo[l .5-a]pyrimidine, 


-jljjLi^-4'2'1- (_jjaijjJj*-7- uiij^ 
(jjji<ijjjj[1.5-a] 


Adipic acid, 


tiluj^l ^'rno^ {jJa^o^ 


N-Alkyloxadiazolium hydrosulfate. 




2-Allyl-6-methylphenol, 


(J jjja Jiixo -6- -2 


y-Alumina, 




Aluminum chloride. 




Aluminum oxide, 




Amidosulfonic acid. 
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5-Amino-2-(4-aminophenoxy)-pyi'icline. 


-( ^ ■ j"'.'^ -4)-2- j"'; -5 


6- Amino- 1 -(4'-aminophenyl)- 1,3,3- 
trimethy lindane, 


Urn- ^-3'3'l-( Jji!ajji.t-'4)-l- jii«t-6 


3-Aminobenzoic acid. 


'^jj^ j^u^t -3 jj 


4-Aminobenzoic acid. 


k^J^^jj -4 iJ^AAA. 


3- Amino-2-cyclohexene- 1 -one. 


(jj!-l- jiuiSA ,_jal^-2- jjiot-3 


3-Amino-4-methylbenzoic acid. 




4-Amino-4'-nitrodiphenyl ether. 


Jjjjj jjaj-'4- jjioi-4 jSJ 


Amino[2.2]paracyclophane, 


jli j'<_-- ljU[2.2] jiui! 


4-Aminophenol, 


(J jjjjjjiai -4 


p-Aminophenol, 


J jjjajiwi -p 


3-(3-Aminophenyl)-5-[3'-(4- 
aminophenoxy)phenyl]- 1 ,2,4-triazole, 


( jjjj jiui! -4)-'3]-5-( Jjii -3)-3 
JjjLiJi-4'2'l-[ Jjjjj 


3-(3-Aminophenyl)-5-[3'-(4- 
aminophenylsulfonyl)phenyl] - 1 ,2,4- 
triazole. 


( Jjj jjlu Jjjjjjii/il ^)-'3].5.( Jjjjjjiixil -3)-3 
JjjLiJi-4'2'l-[ Jjjjj 


y-Aminopropyltriethoxysilane, 




3- Amino- 1 ,2,4-triazole. 


JjjUjj-4'2'1- jjioi-3 


5-Aminotriazole, 




(0 -Aminoundecanoic acid. 




5- Amino- 1 -vinyltetrazole. 


J jjljMJ Jjj^-1- 


Amino-p-xylylene, 




Ammonium carbonate. 




Ammonium metavanadate. 




Ammonium nitrate, 




Aniline hydrochloride. 




Anthracene, 




Antimony pentachloride. 




Antimony trioxide, 




Arsenic pentafluoride. 




8-Azaadenine, 


diW^' J' -8 


Azelaic acid, 




2-(4-Azepan-l-yl-benzylidene)- 
malononitrile. 


(Jjjoj jjjlLo-( jjjjSj jjj - (Jjj -1- jliijl -4)-2 
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4-Azido-lelranuorobenzoic acid. 




1 . 1 '- Azobis-( 1 -aceloxy- 1 -phenylelhane). 


Jjjja- 1 - jliji - 1 )- J jl -' 1 U 


4,4'-Azobis-(4-cyanopentanoic acid). 


( tlJjjjljjjjjUui-4 (j^a-oa)- (jaJJjjl -'4'4 


2,2'-Azobis-(2-cyanopropanol), 


( (Jjjljjjj jjUjoi -2)- -'2'2 


2,2'-Azobis-(2,4-dimethylvaleronitrile), 


( (JjjSj jj^ i-U'i^ (_jjljLi-4'2)- (j^jj' -'2'2 


2,2'-Azobis-2,4-dimethylvaleronitrile, 


JjjSjjjJlS (JAlo ^Lu -4'2- (jtiii jjl -'2'2 


2,2'-Azobisisobutyronitrile, 


tij^ Jjfji jM lWJ jj' -'2'2 


Azodicarbonamide, 




Benzene arsonium fluoroborate, 




Benzene- l,4-bis-(phenylene vinylene), 


( jjljiA -2)- (_>-jj-4'l- jjjjj 


1,4-Benzenedicarboxiniidic acid 
dihydrazide, 




Benzene iodonium fluoroborate, 




4-Benzenesulfonylphenyl phenyl ether, 


ciji!^ ii^'^ Jjj jslui (jJ jjj -4 


1-Benzoate 2-naphthoate ethylene. 


(jjiAjVI dljtiaj-2 Ciljjjj-l 


Benzoic acid, 




Benzonitrile, 




Benzophenone, 




3,3',4,4'-Benzophenone dianhydride, 


jjjjajjjj-'4'4''3'3 -^Jj-iJ^j! (^'-u 


3,3',4,4'-Benzophenone tetracarboxylic 
dianhydride. 


jjjjajjjj-'44''3'3 -iJjJJiji (^'-u 


l-Benzothiazol-3-phenyl-pyrazoline, 


ui^jj ja - i-te!3-3- Jjj^ijjjj-i 


Benzotriazole, 




5-(2H-Benzotriazole-2-yl)-2,2',4,4'- 
tetrahydroxybenzophenone, 


^Uj .'4>4/2'2-( JJ -2- J jjLjj:; jJw-2H)-5 


5-(2H-Benzotriazole-2-yl)-2,2',4- 
trihydroxy-4'-acryloxybenzophenone. 


JiX-4/2'2-( cy -2- J jjLjJi jJw-2H)-5 
^jjii jjjj t^^jl JjjSI -'4- ^^jjS jjJja 


3-Benzoyl-4-acetoxybenzoic acid. 


lAjjjii jiuil -4- (Jjj3^ -3 (J 


Benzoyl chloride, 




Benzyl alcohol, 


Jjjii J 


2-Benzyl-2-dimethylamino- 1-(4- 
morphoUnophenyl)butanone- 1 , 


ji)ljajj^-4)-l- jjj^l (JAi^ cH'-^"2- (Jj3^-2 

1- Ui^^ 
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Benzyl- 1 -pyrrolecarbodilhioale. 


^'jj ^'j'^ J_5.J:^^ - 1 - J:J>4 


4.4'-Biphenol. 




4-Biphenyl-4-allyloxybenzoate, 


cjI J jjj (jjjiS jl Jjll -4- JjjjiH -4 


4-Biphenylcarboxylic acid, 


i-sKK..,<j.j< Jiiiiu-4 (j'-— 


3,3',4,4'-Biphenyl dianhydride, 


Jjjjsjj-'4i4''3'3 JjjJjjjt <_sJ^ 


4,4'-Biphenylene, 


tj'^''"°"-'4'4 


Biphenyl-2,3 ,3 ',4'-tetracarboxylic 
dianhydride, 


i_jC.ljj -'4''3'3'2- JjjjiiJ ^j^^ <^'-" 


Biphenyl-3,3',4,4'-tetracarboxylic 
dianhydride. 


tsC-Wj-'4'4i'3'3- JjjjajJ JJj'^! 


B ipheny Itetracarboxy He dianhydride , 


"'bb ' J.' (^Wj J;'"';; ■^j'^:!^-^^ 


2-(4-Biphenylyl)-5-(4-tert-butylphenyl)- 
1 , 3 ,4-oxadiazole. 


-4'3'l-( Jiua Jjj jj-Cj j3-4)-5-( JjI'u<j.'-4)-2 

(J J jljjLuiS jl 


3-(4-Biphenylyl)-4-phenyl-5-(4-tert- 
butylphenyl)- 1 ,2,4-triazole. 


Jjj jj- CjJi-4)-5- Jjjja-4-( Jjjjajj-4)-3 

Jjj^j5-4'2'l-( Jjjja 


Bis-(allyl ether) tetrabromobisphenol A, 




1 ,4-Bis(4-aminophenoxy)benzene, 


(jj jjj ( j^JjSjjjjj JlLo! -4) (JJUJ -4' 1 


4,4'-Bis(4- 

aininophenoxy)benzophenone-3,3'- 
disulfonic acid, 


( t5-*^J:H:J^ -4) cJ^-'4'4 

tdujilui (_jjLii-'3'3- (jj^^J^W 


4,4'-Bis(4-aminophenoxy)biphenyl, 


Jjjjiu ^ ^^j^jjjjj jjjxt -4) (_>^ -'4'4 


4,4'-Bis-(p-aininophenoxy)diphenyl- 
1 , 3 ,4-thiadiazole. 


(_jjaiSjjjajji«i -p)- (_>iuj-'4'4 
JjjL!jLu-4'3'l-Jiua 


Bis [4- (p-aminophenoxy)phenoxy ] 
dimethylsilane. 


JAui (_jjaiSjiia( (_jjaiSjjja- jjio! -p)-4] (_>-jj 


2,2'-Bis [4-(4-amino-phenoxy) phenyl] 
hexafluoroisopropylidene, 


(_jjallAul[ LiluS( (_jJalSjiia- jilxll-4)-4] (JJUJ-'2'2 


1 ,3-Bis [5'- [3 "-(p-aminophenoxy)- 
phenyl]-oxadiazol-2-yl]benzene. 


r,t,»,i ^ X.\,k.\tA '^1 'icl 

"L (-c^-l, (.ff^-W-W^' "P/ -'J" -'J t>^"J i 

",1 '('mF Mil 9 / 1 « ',1 


2,2'-Bis(4-(4-aminophenoxy) 
phenyl)propane. 


a ^' / K*< ^ 1 A*< ■»'< t _4'^-4'^ / - i'y 


Bis(aimnophenoxy phenyl)-sulfone. 




Bis[4-(3-armnophenoxy)phenyl]sulfone, 


jjjaL«[ (Jjjj3( (_5jj:Sjjja- -3)-4] (jjuj 
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N,N'-Bis(4-ammophenyl)-N ,N'- 
diphenyl- 1 ,4-phenylenediamine, 


'ill*! 'M/M ( ,\s\A .11 J A\ ,.,11 MiM 

QjA (^Lu jjLjja-4'1- Jjjjj 


2,3-Bis(4-aminophenyIoxyphenyl)- 
quinoxaline-6-carboxylic acid. 


jjjll jSjjjS -( i^i^ yi^ -4) -3 '2 u^"'' 


l,5-Bis(3-aminophenyl)-l,4-pentadien-3- 
one, 


^jjl -3- ijJJJ'^^jjj -4'l-( cJ:ijj3_jij^l -3) (_>*i^-5'l 


1 , 1 -Bis(4-aminophenyl)- 1 -phenyl-2,2,2- 
trifluoroethane, 


jL>a-2'2'2- Jjjja-l-C Jjjja jji«t-4) u-JJ-l'l 

jlij) jjjla 


2,3-Bis(4-aminophenyl)-quinoxalme-6- 
carboxylic acid, 


j! (Jjjjs jj^*^ -4) "3 '2 (j'm<i-^ 
4iii-^jjjS -6-a!SljSji!S-( Jjjjj 


Bis-(aimnophenyl)-sulfone, 




4,4'-Bis(4- 

aminoplienylthio)benzoplienone-3,3'- 
disulfonic acid. 


jjjjj jjj ( jii (Jjjjj jiUat -4) (_>iJJ -'4'4 ^ 
tdujil" (_5jlii-'3'3- 


Bis(3-aminopropyl)- 1 , 1 ,3,3- 
tetramethyldisiloxane. 


cjj ij (^^lj^-3'3'l'l-( cJ^j^ .j-^^^ -3) (..yijj 


4,4-Bis[(4-amino)thiophenyl] 
benzophenone, 


(j^jjjSj^jJ [ L]:Jj:?3jJj( -4)] (_>*iJJ-4'4 


2,2'-Bis(3-amino-4- 
toluyl)hexafluoropropanc. 


jjjia ^Iau:( (_yjj-4- jjiol -3) (_>iuj-'2'2 


l,4-Bis(bromodifluoromethyl)benzene, 




3,5-Bis-(tert-butyl)-phenol, 


Jjjjj -( Jjjjj- jj)- ^_>jjj-5'3 


1 ,3-Bis[(4-tert-butylphenyl)- 1 ,3,4- 
oxadiazolyl]-phenylene. 


-4'3'l-( iJjiij (JjJj^- '^jJ— 4)] (_>^"3'1 
^jjiiija -[ (JjjtijUw^jl 


1,3-Biscarbazolyl propane, 


jjUjjj Jj]jjljjl£ ^jjjj-3'1 


4,4'-Bis-((3-carboxyphenoxy)(p- 
Dcnzoyijj-pncnyi suiionc. 


-P)( is^y^ cr^J^J^-3)) - L>*-'4'4 
j^jilu, Jjiia -(( Jjj jjj 


l,4-Bis(4-carboxyphenoxy)naphthaIene, 


^jjtiij( |_jjaiSjiia ^^j.^jjjS-4) (_>ajj-4'l 


2,6-Bis(4-carboxyphenoxy)naphthalene, 


(jjoiSjjja ,_^jaiS_jjjS-4) t>^"6'2 


2,5-Bis-(4-carboxyphenyl)- 1,3,4- 
oxadiazole. 


J J jLi jU^ jl -4 i 3 i 1 -( JjiiS 


Bis(4-carboxyphenyl)phenylphosphine 
oxide. 


,'ilQiiiff4 'l^llC^ 1 'lIM^^ iii^ftl \^ — ZL I , »ii\1 f\ 


2,2-Bis[N-(4-carboxyphenyl)- 
phthalimidyljhexafluoropropane. 


Jlja-( Jjjja jJj^-4)-N] o^-2^2 
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l,4-Bis-(chloromethyl)-2-methoxy-5-(2'- 
ethylhexyloxy)benzene, 



2,5-Bis-(chloromethyl)- 1 ,3 ,4-oxadiazole, 

Bis-(4-chlorophenyl)-sulfone, 

Bis-(2,4-di-tert-butylphenyl)- 
pentaerythritol diphosphite, 



l,3-Bis(2,3-dicarboxyl-phenoxy)benzene 
dianhydride 



l,4-Bis(3,4-dicarboxyl-phenoxy)benzene 
dianhydride. 



4,4'-Bis(3,4-dicarboxyl phenoxyphenyl)- 
isopropylidene dianhydride, 



4,4'-Bis(2,3-dicarboxyphenoxy)diphenyl 
sulfone dianhydride. 



4,4'-Bis(3,4-dicarboxyphenoxy)diphenyl 
sulfone dianhydride. 



l,4-Bis-(dichloromethyl)-benzene, 

Bis-((4,6-difluorophenyl)-pyridinato- 
N,C-2') (picoUnato)Ir(III), 



l,5-Bis-(4-(4'-fluorobenzoyl)-phenoxy)- 
naphthalene. 



Bis-(4-fluorophenyl)-sulfide, 

B i s- (4- fluorophenyl) sulfone , 

2,6-Bis-(hydroxybutyl) naphthalate, 

4,4'-Bis-(4-hydroxy-3,5-dimetfiylphenyl) 
pentanoic acid, 



Bis-(4-(2-hydroxyethoxy)benzene)-ether, 

Bis-(4-(2-hydroxyethoxy)benzene)- 
fluorene. 

B i s- (4-(2-hydroxyethoxy )benzene)- 
sulfone, 

2,6-Bis- 

(hydroxyethoxycarbonyl)naphthalene, 
2,6-Bis-(hydroxyethyl)arylate, 



J jjLijluiS J-4'3'l-( JAui jjjJS)- (jajj-5'2 
jjsL«-( (JjjjajjjlS-4)- (_>-jj 

tijj -( Jjjjj (Ji: jJ- CijM- j_jjLii-4'2)- (juJJ 

- (JjuiSjjjS ^ljLi-3'2) (_>ujj-3'l Jjjjjjj! 

Jju£ jjjS j^Lu-4'3) t>»jj-'4'4 JjjJjjjt ^jjIu 
jjjjjjjjjjj jJ -( Jjjja tr-^jjjs 
^^jjjS j^Lii-3'2)(>ijj-'4'4 JjjJjjjt csjIu 
j jiiui (J^iiS tjj'-" ( (jJ^ jj^S 
(jjoiSjjjS j_jjlii-4'3) j_vuj-'4'4 Jjjja^l 

(JAlo JJjK (jjUu)- (_>ilJ"4'l 

JJ-?^ tP'-"-6'4))- 
(IlI)h-( jiiLiJ j% ) ('2-C'N- iilijijjiJ -( 
-(j^j-jSjjj3-(Jjjjjj jjjla-'4)-4)- t>uj-5'l 

AiaImi (Jajjajjjia-4)- t_>aJ 
tjjaLji ( Jjjjajjjla-4)- 

JAm (_jjLu-5'3- ,_j-jSjjAia -4)- (_>aiii-'4'4 

J^! -( oij^C t^^J^j Ls^JJ-^ -2)-4)- 
^^^A! -2)-4)- 

(jj (.jjoiSjjjj -2)-4)- (j-jj 

(jjltjij( JjjjjjS ,_jjj£jjJja )- (jjjj-6'2 

CLDLjI (JAlj j_jja:SjjJjA)- (_>uJJ-6'2 
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Bis-(2-hydi'o,\yelhyl)-biphenol. 




Bis-(2-hydroxyelhyl )-bisphenol A. 


^ -( ^Jjjjl ^ ■ ^ ''^ " — )" U'^y 


Bis-(2-hydroxyethyl)-bisphenol H, 


H (Jj'ijiiinj -( iJAij (^jjiSj jjj* -2)- (_>iJJ 


Bis-(2-hydroxyethyl)-hydroquinone, 




2,6-Bis-(hydroxyethyl) naphthalate. 


dVtiij (JA^ j_jja:SjjJj4)- (_>iiJJ-6'2 


B i s- (hy droxymethylcyclohexane)- 
arylate, 




1 , 1 -Bis-(4-hydroxyphenyl)-ethyl- 1 - 
phenyl-2,3,5,6-tetrafluoro-4-vinylphenyl 

ether. 


Jajja - 1 - JAij -( Jjiia ^^-^ J J-^ -4)- - 1 ' 1 
jjjj Jjjja (Jjia-4- jjjla (^Ijj-6'5'3'2- 


9,9-Bis-(4-hydroxyphenyl)-fluorene, 


a!jjls-( tJjjia t^jjJ#»-4)- L«-9'9 


2,2-Bis-(4-hydroxyphenyl)- 1,1,1,3,3,3- 
hcxafluoropropane. 


(^jjjj*-4)-(j^-2'2 
(jljjjjjjjla (^lAu:-3i3i3ililil-( Jjjjj 


Bis-(4-hydroxyphenyl)-hydrazide, 


Jjjl jiiA -( Jjjja (jjalSjjJj* -4)- (JilJJ 


Bis-(4-hydroxyphenyl)-methane, 


-( Jjii ^^jjSjjJj* -4)- (_>iiJJ 


l,4-Bis-(4-hydroxyphenyl)-phenylene 
dihydrazide. 




1 , l-Bis-(4-hydroxyphenyl)-2-phenyl 
ethane. 


^jIjjI tjj'u^ cJj'^ C^***^-? J ~4)- - 1 ' 1 


2,2-Bis-(4-hydroxyphenyl)-propane, 


ChjJi-( di^^ (^jjJ#*-4)- lWJ-2'2 


Bis-(4-hydroxyphenyl)-sulfone, 


jj jiLu -( ts^^j j-V* "4)- 


Bis-(4-hydroxyphenyl) sulfone. 


(j jilui ( (Jj^S tj*^J J-^ "4)- L>^ 


N,N'-Bis-(3-methylphenyl)-N,N'- 
diphenylbenzidine. 




1 ,4-Bis-(2-methylstyryl)-benzene, 


"( J^*" ciw^ -2)- (jaJJ -4' 1 


( 1 ,4-Bis-( 1 ,3,4-oxadiazole)-2,5-di(2- 
ethylhexyloxy)phenylene)-5,5'-diyl, 


1 -2) ^^Lfi-5'2-( J jjUjLu:^ ji-4'3'1)- L>«-4'1) 
Jjj ^lii-'5'5-( jjluja ( J JjjjSa (JAi 


2,2'-Bis-(l,3-oxazoUne), 


( jjJ jjlui j!-3'l)- (>uJ-'2'2 


Bis-(pentafluorophenyl)-sulfide, 




Bis-(penlanLiorophenyl)-suirone. 




4.4'-Bisphenol S, 


S J3^-'44 


Bisphenol A. 


A 


Bisphenol A dianhydride. 


A Jjjjiuouj JjjJjjjl 


1 ,4-Bis(phenoxymethyl)benzene, 


jjjj (Jiil« (_jja:Sji!a)(_>iUJ-4'l 
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1,4- 

Bis[(phenylmethoxy)methyl]benzene, 




2,5-Bis-(2-thienyl-l-cyanovinyl)-l-(2'- 
ethylhexyloxy)-4-niethoxybenzene, 


JjUjj _'2)-l-( (Jaiu jjLuj - 1 - Jajjj-2)- t>^-5'2 
(jjjj ^^j^jixi -4-( (j-^jl 


2,5-Bis-(2-thienyl-2-cyanovinyl)-l-(2'- 
ethylhexyloxy)-4-niethoxybcnzene, 


(JAij -'2)- 1 -( (JjjjS_jjLuj -2- Jjjjj -2)- (_>jjj -5 ' 2 


1 ,4-Bis(trifluoromethyl)benzene, 


dij^i ciAf^ jjj^ cP^) (_>^-4'l 


2,2'-Bis(trifluoromethyl)benzidine, 


(jj jj jjj ( (Jiiio jjjla (jjjj-'2'2 


Boron trifluoride, 




Bromoanil, 




p-Bromobenzaldehyde, 


JjA Jill ^jj J^JJ^ - \ ^Ij 


4-Bromo-4',4"- 
dihydroxytriphenylmethaiie, 


Jjjja (jiDt) (jjoiSjjJja (_jjljQ-''4''4- _^jjj-4 


4-Bromodiphenyl ether, 




1 -Bromonaphthalene, 


jjltjij 


Bromonaphthalenedicarboxylic acid, 




N-Bromo succinimide. 


.IlqjI jjj 1 11^ 1 11 j-aj^ -N 


1,4-Butanediol, 


Jjjj jljjj-4'1 


4-Butoxy-3-propyl- 1 -(4- 
luiropnenyidzo^Denzenc, 


Jjjja jjjj-'4)-l- l!jjjjj-3- j.;-^ 


Butyl acrylate. 




n-Butylacrylate, 




tert-Butyl alcohol. 




N-Butyl-N '-(4-azidophenyl)thiourea, 


Ljjjj Jajj2jjjJ -4)-'N- JjJjJ-N 


Butyl benzyl phthalate. 


CiVtia (Jjjjj iJjjjj i-i^j^' <IjVIj3 


4-tert-Butylcatechol, 


Jj£u\£ Jjjjj- Cjjj-4 


2-Butyl-2-ethyl-l,3-propanediol, 


Jjjj jljjjj -3'1- Jiij! -2- Jjiijj-2 


tert-Butylhydroquinone, 


(jjjjSjjJjA Jjiijj-djj 


n-ButyUithium, 


^ jAiUI Jii jj -n jt ^ jf'i^^ Jj^ cf^^-^ 


n-Butyl methacrylate. 


Jjj jj -n cj!>Li jStiui 


tert-Butyl oxide. 




4-tert-Butylphenol, 


Jjjjj Jjjjj- cjj5-4 
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2-tert-Butylphenyl-5-biphenyl- 1 ,3,4- 
oxadiazole 


-4'3'1- Jj"ijij.i-5- cfejs Jjjjj- Cjj5-2 


2-(4-tert-Butylphenyl)-5-4-[(4- 
vinylphenyl)methoxy]phenyl- 1 ,3,4- 
oxadiazole. 


i-teA-4)]-4-5-( Jjjjj JjJjJ- tij Ji-4)-2 
JjjljjLuiSjl -4'3'1- (_jjjSj!iLii( Jjjjj 


Cadmium octoate. 




Cadmium selenide. 




Calcium metasilicate. 




Calcium oxide. 




Calcium terephthalate. 




e -Caprolactam, 




2-(Carbazol-9-yl)ethyl methacrylate. 


Cj!>bjStlu> JAJ ( JJ -9- J jjL;jl^)-2 


6-(Carbazol-9-yl)hexyl methacrylate. 


CiibjStii. Jj.n<;» ( Jjj -9- J jJkJ^)-6 


1 -(3-Carbomethoxyacryloyl)-5-amino- 

1 ,2,4-triazole. 


jjioi -5-( JjjSjjS! ,_jjji£j!iL<i jjjlS-3)-l 

Jjj'uj:i-40'1- 


2-Carboxyl-6- 

hydroxyethoxycarbonylnaphthalene, 


(Jjjjj jS ^^jjijjjj j_jja:S J J Jjl* -6- JauiS JJ jS -2 


4-Carboxyl[2.2]paracyclophane, 


jli jJliu, ljU[2.2] Jiui jJjS-4 


2-(4-Carboxyphenyl)- 1,3- 
dioxoisoindoline-5 -carboxylic acid. 


(_5jlli-3'l-( Jjjjj JJJ^-4)-2 (jia-aa. 


Cellulose triacetate. 




Chloroanil, 




Chlorobenzene, 




4-Chlorobenzenesulfinate, 


Cjiuilu (j:! jjJ J J jlS -4 


Chlorobenzenesulfonic acid, 




4-Chlorobenzenesulfonyl chloride. 


jjjjJS JjjjaLu LyjjjjjjlS-4 


3-Chloro-2,6-difluorobenzonitrile, 


(Jjjoj jjjjjjjla (^lu-6'2- jjjJS-3 


2-Chloroethyl ether. 




2-Chloroethyl vinyl ether, 




2-Chloro-6-fluorobenzonitrile, 


Jjjjjjjjjjjjl3-6- jjjlS-2 


1 -Chloronaphthalene, 


jjUjjjjjjlS-l 


p-Chloronitrobenzene, 




p-Chlorophenol, 
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2-Chloro-p-phenylenediamine. 




C h 1 0 ro p h e n V 1 s Li 1 f 0 n y 1 p h e n 0 X i d e . 




Chlorophthalic anhydride, 




Chlorophyll, 




Chlorosulfonic acid. 




2-Chloroterephthaloyl chloride. 




Chlorotrimethylsilane, 


(j!>Uui JAi« i^J^y^ jjj^ 


Chloro-p-xylylene, 


jjUijS-p- J jjK 


Cholesteryl benzoate. 




Chrome oxide. 




Citraconic anhydride, 




Citric acid. 




Cobalt acetate. 




Copper bromide. 




Copper 4-bromobenzenethiolate, 




Copper chloride. 




Copper iodide. 




Coronene, 




Coumarin, 




m-Cresol, 


(Jj jj jS - tiw 


o-Cresol, 




Cumene, 




p-Cyanobenzoyl chloride. 


(Jj j^^jjW' "P JJ^ 


5-Cyanoisophthaloyl chloride, 




1 ,4-Cyclohexanediamine, 


4>«Vl j^Lu jUuSA j^-4'1 


1 ,4-Cyclohexanedimethanol, 


Jjjllixi ^lu jLuSa (^Sk.-4'l 


Cyclohexanone, 




Cyclohexene oxide, 




Decafluorodiphenyl ketone, 


jj^i^ tP'-" JJJ^ l5 >^ 


Decamethylenediamine, 




Deoxyribonucleic acid, 




1 ,4-Diacetoxybenzene, 


jjjjj (jjjSjiuil -4'1 
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p,p-Diacetyl-4-methoxystyrene, 


^jjjjiuj ^^jjSJua -4- Jjn>'il -p'P 


p-Diaminobenzene, 




3,5-Diaimnobenzoic acid, 




4,4'-Diaminodicyclohexylmethane, 


(jljA.11 Jj.ui£a (^^^ (^lj!i-'4'4 


2,2-(4,4'-Diaminodicyclohexyl)propane, 


jL)jjj( Jiu^ jjiai ^lii-'4'4)-2'2 


4,4'-Diamino-3,3'- 
dimGthy Idiphcny IrnGthanG , 


Jjjjj (^lu JAlo ^lii-'3'3- jiU^i ^lii-'4'4 


1 ,8-Diamino-3,6-dioxaoctane, 




3,4'-Diaminodiphenyl ether, 


Jjii jiuil ^^lu-'443 jpjj 


4,4'-Diaminodiphenyl ether. 


Jjjjj jiuif j^Lu-'4'4 jpJ 


4,4'-Diaminodiphenylmethane, 


jjljjxi (Jjjjs (^tu ^ljLi-'4'4 


2,4-Diamino-4'-fluoroazobenzene, 


Lfcij^ jj^ jjjla-'4- (^lii-4'2 


4,4'-Diamino-4'-methoxytriphenylamine, 


jjio! (J^iiS (jJ^ (jjaiS_^u« -'4- ^Lii-'4'4 


2,4-Diamino-4'-methylazobenzene, 


(jjjjj jjl JAui-'4- ^lii-4'2 


2,4-Diamino-4'-nitroazobenzene, 


CWj^ jj^ Jj5j-'4- jjiai ^lli-4'2 


2,4-Diamino-4'-(4-nitrophenyl- 
uidzenyi jdzuDcnzcnc, 


( JjjjUj (Jjjja jJij-4)-'4- ^lu-4'2 


2,6-Diaminopyridine, 




3,5-Diamino- 1 ,2,4-triazole. 


JjjLij3-4'2'l- jjxal ^lii-5'3 


2,4-Diamino-4'- 
trifluoroinethoxyazobenzene, 




Dibenzoylperoxide, 




4,4'-Dibromobiphenyl, 


Lii^J^JJi c5^1jj-'4'4 


1 ,2-Dibromoethene, 


j^l J^JJ^ (^Ljj-2'1 


a',a'-Dibromo-a,a,a,a'-tetrafluoro-p- 
xylene. 


^ljj-a''a''a'a- j-jjj ^Lii-a''a 
(jjLjS-p- jjjla 


a,a-Dibromo-p-xylene, 


(jjiijS-p- >«jjj (^IS-a'a 


2,6-Di-tert-butyl phenol. 


(J_jjja Jijjj- ciijj- |_yjl£-6'2 


N,N-Di(4-tert-butylphenyl)-4-(2-pyridyl) 
phenylamine. 


Jjjjj- Cj jj-4) ^lu-N'N 

ijjj (Jjjja ( Jjaijjj-2)-4-( 


Dibutyltindilaurate, 
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N,N '-Di(carbazol-3-yl)-N,N '-diphenyl- 
1 ,4-phGnylGnG(iiciniinG, 


^l^.'NcN-( cy -3- J jjWj^) ^^LS-'N.N 
jj^Vl (^IjJ j;V',''-4'] - (Jjjjiil 


1 ,2-Dichlorobenzene, 


OiJ^ JJJ^ ^lii-2'1 


o-Dichlorobenzene 




p-Dichlorobenzene, 




2,6-Dichlorobenzomtrile, 


(Jjjajjjjj jjjlS ^lii-6'2 


4,4'-Dichlorobenzophenone, 


jjjjjjjjj jjjlS ^lii-'4'4 


4,4'-Dichlorodiphenyl sulfone, 


jjalui Jjjjj ^lu jjjlS ^lii-'4'4 


1 ,2-Dichloroethane, 


jjjlS^lii-2a 


3,5-Dichloro-4-(4-methoxyphenyl)-4H- 

I ,Z,H— UldZOlC, 


^_^.4).4. jjjs, ^^l£-5i3 
J jjL!ji-4'2'l-4H-( Jjjja 


1 ,9-Dichloro[2.2]paracyclophane, 


jli jSliu. 1 jU[2.2]- jjJS. ^lii-9'1 


Dichloro-p-xylylene, 


(jjUijS-p- jjjlS (^IS 


Dicumyl peroxide. 




2-Dicyanomethylene-3-cyano-2,5- 
dihydrofuran, 


j_jjlii-5'2- jjLiui-3- (jjlm/i jjLiui (^lu-2 


4-(Dicyanomethylene)-2-methyl-6-(4- 
dimethylamino-styryl)-4H-pyran, 


^lii)-4)-6- tim«-2-( jjl/nn jjUu: ^lii)-4 
jl jjj-4H-( Jjjjiu: - jh2 


4-(Dicyanovinyl-N,N-diethylaniline), 


( tjjliji Ji"! ^Lu-N'N- Joia jjUu (^lu)-4 


9,9'-Didodecylfluorene-2,7-diyl, 


Jj) jjjjla Ju-JJjJ t^l£-'9'9 
(Jjj ^lS-7'2- (jJjjla J:i^Jj-i ^ljj-9'9 


1 ,4-(N,N '-Diethylamino)anthraquinone, 


jjjjSI jiui( jiixt JAil ^Lu-'N'N)-4'1 


Diethylaminodicyanostyrene, 


^jjjjojj jjUjj l1:Aj) Lff^^ 


4-Diethylaminoethyl benzoate. 


dllj^^jj c!:3Jj| jii^l cJ:H:?j (^^-4 


Diethylene glycol, 




Diethylfumarate, 




2,2-Diethyl- 1 ,3-propanediol, 


JjjJ (jlj J JJ -3 ' 1 - J:H:!j |_5jljj-2'2 


2,6-Difluorobenzonitrile, 


ijjjijjjjj jjjla |_jjL£-6'2 


4,4'-Difluorobenzophenone, 


j_jjj2 jjii jjjla ^ljj-'4'4 


4,4'-Difluorodiphenyl ketone. 


(jjjjS (Ji%2 ^Liijjjla |_jjL£- 4 '4 


4,4'-Difluorodiphenyl sulfone. 


(jjillo Jj^s ^liijjjla |_jjL£-'4'4 


2,7-Difluoro-9,10-dithiaanthracene, 
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3,5-Difluaro-4'-hydroxydiphenyl sulfone, 




3 ,5 -Difluorophenylmagnesiiun bromide, 




2,7-Difluorothianthrene, 




4,4'-Diflvirobiphenyl, 


Jjjjjjjjjjla ^lii-'4'4 


Dihexamethylenetriamine, 


jio! iji^ jj^/nn ^IAui ^US 


9,9-Dihexylfluorene-2,7-divinylene-m- 
phenylene vinylene, 


^lS-7'2- jjjjla Jio^ ^l£-'9'9 


o-Dihydroxybenzene, 




2,5-Dihydroxybenzoic acid, 




4,4'-Dihydroxybenzophenone, 




4,4-Dihydroxydiethoxydiphenyl sulfone, 


(Jjjja j_jjalSj!uj (_yjalSjjJj* ^lu-'4'4 


2,4-Dihydroxydiphenyl sulfone. 


jjilui ijjjja (^Lu (.jj^jj'^ ^lii-4'2 


4,4'-Dihydroxydiphenyl sulfone. 




2,6-Dihydroxynaphthalene, 




2,7-Dihydroxynaphthalene, 


(jjStiaj (_jja:SjjAl» ^lli-7'2 


2-(2,4-Diliydroxyplienyl)-2H- 
benzotriazole. 


^1^-4.2) -2 
tJjj^JMjjjj-2H-( Jjjjj 


1 ,6-Di(3-hydroxyplienyl)- 1 ,6- 
diazaspiro[4.4]nonane-2,7-dione. 


JJ#^" ' jLiJ-6'l-( Jjjja (^jjiSjjJja-3) ^ljj-6'1 
/,jjj-7'2-o^^[4.4] 


1 ,6-Di(4-hydroxyphenyl)- 1 ,6- 
diazaspiro[4.4]nonane-2,7-dione. 


jjjiu ljljj-64l-( Jjjja (^jo^jjJja -4) ^Ljj-6'1 
jjjj-7'2-o^^[4.4] 


2-(2,4-Dihydroxyphenyl)- 1 ,3-2H- 
ui Denzouidzoic , 


^L£-2H-3'l-( Jiija ^ jjJja 4^L£-4.2) - 2 


p-Diiodobenzene, 




p,p'-Diiododiphenyl sulfone, 


Jjiia ^^Ljj-'pip 


Diisocyanatodiphenyl methane. 


^jUlLft cJjjjS J-^^W^J jrjj 


Diisopropylamine, 




Diisopropyl azodicarboxylate. 




m-Diisopropylbenzene, 




3,3'-Dimethoxybenzidine, 
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4-Di(2-methoxyethyl) aminobenzylidene 
nicilononitrilG, 


jjjjjL jjj jii«t ( - (_jjaiSj!u« -2) (jjlS -4 


2,2-Dimethoxy-2-phenylacetophenone, 


jjjj jjjji Jjiia-2- ,_jjaiSj!iLo (_jjljLi-2'2 


Dimethylacetamide 




Dimethylacetonitiile, 


(Jjjpj JJAwl! JA^* CS^^ 


Dimethylacrylamide, 


Als! Jjj^I JjMj^ (^'-^ 


4-Dimethylaminop5^dine, 




3,3'-Dimethyl-l,r-binaphthalene, 


(jjlljajjj-'lil- ciw^ ^lii-'3'3 


2,2'-Dimethyl-4,4'-bis(4- 
aminophenoxy)biphenyl, 


( (jj-iSjiia jjxa! -4) (_>jjj-'4'4- JjJi* t5jlii-'2'2 


4-Dimethylbutylamine, 




N,N-Dimethylcarbamyl chloride, 




Dimethylchlorosilane, 




3,3'-Dimethyl-4,4'- 
diaminodicyclohexylmethane. 


j^Sla. (^lii jjxo! ^lii-'4'4- (JjjA« ^lii-'3'3 


2,5-Dimethyl-2,5-di(tert-butylperoxy)-3- 
butane. 


(Jjjjj-ili jm)(jjIu-5'2- Jiixo ^lii-5'2 


2,9-Dimethyl-4,7-diphenyl- 1,10- 
pncndiiuiroiiiic, 


^lii-7'4- JjJAo ^ljj-9'2 
(jjljjjjUa-lO'l- (Jjjjs 


N,N-Dimethylformamide, 


iwLcjja cJ:Ua^ ^Uu-NtN 


4,4-Dimethyl- 1 ,7-heptanediamine, 


(jtuA -7'1- (JAi-^ |_jjljj-4'4 


2,6-Dimethyl-4-heptanone oxime. 


^iiui£j! (jjjUaA -4- cJA^-a i^Ljj-6'2 


1 ,3-Dimethylimidazolidinone, 




Dimethyl isophthalate, 




2,3-Dimethylmaleic anhydride, 




2,6-Dimethyl naphthalate, 


^jJVjij Jjjj^ j^^ljj -5 ' 2 


Dimethyl-2,6-naphthalene dicarboxylate. 




2,5-Dimethyl-4-(p- 
mtrophenylazo)anisole. 


Jjjjjjl ( jjl cijiia jjjj- ' jW)"4- (Jjjj^ (^Lii-5'2 


2,5-Dimethyl-4-(4'- 

iiiiiKjyiiviiy laZjKjjyiiviiy I uciiZiyi cuici, 


Jjjja (jjl Jjjja jj5j-'4)-4- Jjji* t^lu-5'2 


2,5-Dimethyl-4-(4'- 
mtrophenylazo)phenyl octyl ether. 


Jjjja (jjl Jjjja jj5j-'4)-4- ^m* t5jlij-5'2 
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2.4-Dinielhyl-3-penlanone oxinie. 




2.6-Dimelhylphenol. 




Dimethyl phthalate. 




2,2-Dimethyl- 1 ,3-propanediol, 


JjjJ jljJJJ-3'1- cip^* <^lii-2'2 


2-(5,5-Dimethyl-3-styryl-cyclohex-2- 
enyli(iene)-ni(ilononitrile, 


-2- (JjSa Jjjjijai-3- (JA^° (^^-5'5)-2 


Dimethyl sulfoxide, 




Dimethyl terephthalate, 




3,5-Dimethyl- 1 ,2,4-triazole. 


J jj^Ji-4'2'1- Jiua ^lii-5'3 


3,6-Dimethyl-9-vinylcarbazole, 


JjjUjlS JjiA-9- Jiiioll t^lii-6i3 


3,6-Dinitro-9-vinylcarbazole, 


JjjljjlS Jjiu-9- jjij ^lii-6'3 


9,9-Dioctylfluorene, 


jjjjJa JiiS ji ^lu-9'9 


l,6-Dioxaspiro[4.4]nonane-2,7-dione, 


jjjj-7'2- (j^jj[4.4] jjjUoiLuiSji ^lii-6'1 


1 ,4-Diphenoxybenzene, 


jjjjj (jjjiSjjja ^lii-4'1 


2 , 6-Diphenoxybenzonitrile, 


is^J^ ^lii-6'2 


4,4'-Diphenoxybenzophenone, 


jjjjjjjjj |_jjj,Sjiia |_^lu-'4i4 


N,N '-(4,4'-Diphenyleneethylene)bis(4- 
pheny lethy ny Iphthalimide) , 


(Jjiia-4) (jJAJ jjiuja ^lii-'4'4)-'N'N 


4,4'-Diphenyl ether dicarboxylic acid, 


'"'bb ' '^^'^ -'4'4 ^ 


9, 10-Diphenylethynylanthracene, 


(jjjjiljojf JjiuJ (Jj^ (^Lii-10'9 


N,N-Diphenylformamide, 




Diphenylguanidine, 




Diphenyl methyl phosphate. 




2,6-Diphenylphenol, 


Jjjjs Jjjjs ^lii-6'2 


N,N '-Diphenyl- 1 ,4-phenylenediamine. 


jiaf (^lu jjlijja-4'1- (Jjjja ^Uu-'N'N 


2,2-Diphenyl- 1-picryl-hydrazyl, 


JjJjJja- Jjjlu-l- ijjjja ^lu-2'2 


N,N-Diphenyl-7-(2-(4-pyridinyl)- 

ethenyl)-9,9-di-n-decyl-9H-fluorene-2- 

amine. 


-9'9- JiiHil -( Jai;jjjjj-4)-2)-7- J^iia 

(jial -2- (jJ J jls -9H- JtJ^J - |_s-«'-i=>j - tPt-ii 


4,4'-Diphenyl sulfone. 




3 ,6-Diphenyl-vinylcarbazole, 
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4,7-Diselenophen-2'-yl-2, 1 ,3- 
benzoselenadiazole, 


\ ^jljmj^^ij -3 ' 1 ' 2- tj^ - 2- ^js J) ijlj * *i j^^Lu -V '4 


4,7-Diselenophen-2'-yl-2, 1 ,3- 
benzothiadiazole. 


JjjUjlii jjij-3d'2- Jjj-'2- jSjjjLa. ^J\M-1^4 


Disperse Red 1, 


(ob^ J'^U) 1 j.Vvi 


3,3'-Disulfonate-4,4'-dichlorodiphenyl 
sulfone. 




4,7-Di-2-thienyl-2, 1 ,3-benzothiadiazole, 


(JjjLjjLu j3jj-3'l'2- cJijjj-2- ^ljj-7'4 


Dodeca-fluoro[2.2]paracyclophane, 




Durene, 




Dysprosium fuUeride, 




Enantholactam, 




Epibromoliydrin, 


tjjjiiAj^ jjjjj) 


Epichlorohydrin, 


jjJjAlA jjjKjjI 


9-(2,3-Epoxypropyl)carbazole, 


J jjWj>^( L^jjJ j^j -3'2)-9 


Ethyl acetate. 




Ethyl-2-bromo-2-methylpropionate, 


CjU jjjj^ cJAh* "2- -2- lJjjj' 


Af-Ethylcarbazole, 




9-Ethyl-3-carbazolecarboxaldehyde, 


jjA J tj^S jjjS- J jjljjl£-3- JAi! -9 


Af-Ethylcarbazole-3,6-dicarboxylic acid. 


iA\\\ . .i'^ jJjS (_jjIa:-6'3- cJjJIjj'^ J:Ujj -N 


Ethylene carbonate. 


jjliuV diLijjjS 


Ethylene chlorohydrin, 




Ethylenediamine tetraacetic acid. 


(JiJl (j'rTi'. (^IjJ O^aVI t^Llj (JjIjJjVI 


Ethylene dibenzoate, 




Ethylene dinaphthoate, 




Ethylene glycol. 


Jj^oic. ^jJjJjl 


Ethylene glycol mono methyl ether. 




Ethylene propylene diene monomer. 


^jjj^ ^jjiijjjj tjjiiij) JJ-a jjj-« 


l-(2-Ethylhexyloxy)-2,5-dimethyl-4-(4- 
luiropiiciiyia/iU _^dciiz,ciic, 


Jjiw ^lu-5'2-( (jjo^jl (Jxui^A cJAi!"2)-l 

uj^( J J tiwa jjjj-4)-4- 


l-(2'-Ethylhexyloxy)-2,5-dimethyl-4-(4'- 
nitrophenylazo)benzene. 


^lii-5'2-( ^ jf (J*-^ ciA!!-'2)-l 
U_W( jj' (JjjjS jjaj-'4)-4- JAj* 
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Ethyl mercaptan. 




Ethyl me t h ac ry late, 




4-Ethyl[2.2]paracylophane, 


olijL.ljU [2.2] 0^-4 


2-Ethyltetramethylenediamine, 


(jJ-a! (_jjLii jjim* (^Wj -2 


N-Ethyl-3-vinylcarbazole, 


JjjL,jl£ JAjl-N 


Ethynylaniline, 




3-Ethynylphenol, 


(Jjjja Jji/ij -3 


9-Fluorenone, 




4-Fluorobenzenesulfinate, 




2-nuorobenzomtrile, 




4-Fluoro-4 -hydroxy diphenyl sulfone. 


jjilui Jjjja J jjj* -'4- jjjis-4 


5-[(4-Fluorophenyl)suIfonyl]-2- 
nuoroDcnzoic aciu, 


jjjJa.2-[ (Jjjjjloi( (Jij:!Sjjjla-4)]-5 (>3.«^ 


(Eluorophenyl)(trifluorophenyl) sulfone, 


jjiLi( Jjiia jjjSa Jjjjj jjjia) 


2-Eormyl-6-naphthoic acid, 




Eumaric acid. 




Eumaroyl chloride. 


(JjjjLajall 


Germanium oxide. 




Glycidyl acrylate. 


Jjjiuijlc. — (JjjiuuJiSI OiLijSI 


N-Glycidylcarbazole, 


J J jlj jlS (Jj JAuuIc. -N 


Glycidyl methacrylate. 




Y -Glycidylpropylmethoxysilane, 


jj^>ijjj, jjjjiS jSio JjJ J JJ J; ■ -y 


Glycidyl tosylate, 




Heteropolyacid, 


S^UmII dJ^^xlall (j^j^-^ll 


1 -Hexadecylamine, 


QLa! ^l^alJL■>l£A -1 


2-Hexadecyloxy-5-methoxybenzene- 
1 ,4bis-(4-dimethylanunophenylene 
vinylene). 


^ 1 11^ jjxa -5- ^ ' 11^ j) (Jjinjjl ni^ft -2 

Qjljjja j^n^l cJ:mA j^ljLi-4)- (__yiJJ-4'l- 


1,5-Hexadiene, 


^jliii^A -5 ' 1 


4,4'-(Hexafluoroisopropylidene)diphenol, 




4,4'-(Hexafluoroisopropylidene)- 
diphenyl. 


tJi^^ (^lij ( (jJJjiujjJjjjtjjjla j^lAui)-'4'4 
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4,4'-Hexafluoroisopropylidene diphthalic 
dianhydride, 


l^ljjtij i^tu (jjJjiujJJjjjjjJjiS (jjallAul-'4'4 


Hexahydroxytriphenylene, 




N,N '-Hexamethylenebis(3,5-di-tert- 
butyl-4-hydroxyhydrocinn amide), 


jj^/'J - (_jja:lAul-'NiN 

jjjoiSjjjj* -4- Jjjjj- CijM- ^lii-5'3) 


Hexamethylenediamine, 




Hexamethylphosphoramide, 




1,6-Hexane diisocyanate, 


CjULiui j jJ (jUjSa -6' 1 


m-Hexaphenyl ether. 


Jul Jjii 1 jSa -m 


4-(4-(Hexyloxy)phenyl)-3,5-diphenyl- 
T-n- 1 ,z,^— uiozoie, 


^lS-5'3-( Jii!a(^jt Jau^)-4)-4 
Jjj^J' -4'2'l-4H-( Jjjja 


High impact poly(styrene). 




R-Hirudin, 


jjJjjj*-R 


Hydrazine 




Hydrazine sulfate. 




Hydrogen fluoride, 




Hydrogen sulfide. 




6-Hydroperoxy-6-hexanelactam, 


^jljoi^ -6- ' ''^j^Jj^ "6 


Hydroquinone, 




2-(2-Hydroxy-7-acryloyloxynaphthyl)- 
2H-benzotriazole, 


JjjLjSi -7- jjAj* -2)-2 
Jjj^j2jJw-2H-( JJl^ 


2-[2-Hydroxy-4-alkoxy-(2-oxypropyl 

methacrylate)phenyl]2H-4- 
methoxybenzotriazole, 


Jojjjj ^ jt -2)- jSlt -4- ^ jjOjA -2]-2 

(JjjLjjJjJjj ,_5jaiSjjA<i-4-2H[ <Jij:^( '^^J^^H' 


Hydroxyapatite, 




p-Hydroxy benzaldehyde. 




4-Hydroxybenzoic acid, 


;iLj^^ (.5^-^ JJ-^ "4 


3-Hydroxy- 1 ,2,3-benzotriazin-4-one. 


(jjl -4- (jjjLijjjjjj-3'2'1- ^^jjiSjjJja -3 


1 -Hydroxybenzotriazole, 




6-Hydroxy[l,3-bis-(4- 
hydroxyphenylsulfonyl]beiizene, 


Jjjja j^j-jSjjJja -4)-(_>«jj-3'1] i^s^jjJjA-e 
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7-Hydroxy-5-carboxymethyl-l,2,4- 
triazolo[ 1 ,5-ci]pyriniidine, 


(JAui j_jJjSjJjS -5- -7 

jjAuu jjj [ 1 ,5-a] jl J jlj Ji -4'2' 1 - 


4-Hydroxycinnamic acid, 




1-Hydroxycyclohexyl-phenyl-ketone, 


(jjjjS- Jjjjj- Jjiii^* ts^^ (.r^JJ'^-l 


2-Hydroxyethyl acrylate, 




2-Hydroxyethyl methacrylate, 




(P -Hydroxyethyl)naphthalate, 


CjVtisj ( JAJ jjjj* -P) 


N-Hydroxymethylmethacrylamide, 




2-Hydroxy-6-naphthoic acid, 


t^jjjj -5- -2 (j-a-ttA 


6-Hydroxy-2-naphthoic acid. 


i^jjaj -2- -6 (J^a^o^ 


4'-Hydroxy phenyl-4-hydroxybenzoate. 


CjI J jjj (_jjaiSjjAiA -4- (JiuS cr^-SJ"^ 


4,4'.[l-[4-[l-(4-Hydroxyphenyl)-l- 
methylethyljphenyljethylidene] , 


Jiu*-l-( Jjija ^ jjj^* -4)-l]-4]-l]-'44 


2-(4-Hydroxyphenyl)-5-phenyl- 1 ,3,4- 
oxadiazole. 


LS^JJ-^ -4 j-Z 
jyj^jj^ji -^bj^i- ^jjiUa-j-^^ ^jjjJB 


4-(4-Hydroxyphenyl)-l(2H)- 
phthalazinone. 


*. Ai (O'VWA ( , Villi _lX - *ajA A^_J. 


9-(3-Hydroxypropyl)carbazole, 




N-Hydroxypyridine-2-thione, 




Hypochlorous acid. 




2-Imidazolidinone, 


(j jjj^ J jl -2 


Indium tin oxide. 




Isophorone diamine. 




Isophthalic acid. 




Isophthalonitiile, 




Isophthaloyl bislaurocaprolactam. 




Isophthaloyl chloride. 




4,4'-Isopropylidene diphenyl. 


Jjjja (^l^ jjjjiujjjjjjj -'4'4 


Laurolactam, 




Liquid crystal polymer. 




Lithium hydroxide. 




Lithium naphthalene. 
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Lilhocholic acid. 




Magnesia. 




Magnesium acetate tetrahydrate, 




Maleic anhydride, 




Malonic acid diethyl ester. 




Manganese acetate. 




Melamine cyanurate. 




2-Mercaptoethanol, 


(Jjjljjl j5jlSjA«-2 


3-Mercaptopropionic acid. 


tSljj jJJ j^jjjl£^)j-a -3 (J-fl-a^ 


3-Mercaptopropyltrimethoxysilane, 




Methacry lamide , 




Methacrylic acid. 




Methacrylic acid 6-[3-(2-cyano-2-(4- 
nitrophenyl)-vinyl)-carbazol-9-yl]hexyl 

ester. 


-4)-2- jjUjai-2)-3]-6 tdiJjjStlLo jiuil 

J^-^ [ J:;] -9- J J j'^ -( J^ii -( jj^ 


Methacrylic acid 6-[3-(diphenyl- 

hydrazonomethyl)-carbazol-9-yl]hexyl 

ester, 


^lli)-3]-6 (j'fin-^ J^l 

(J*^[Jj! -9- JjjWj^-( Jiij-jjjJ j-v* - Jjji^ 


Methacrylic acid 6-[3-[2-(4-nitrophenyl)- 
vinyl]-carbazol-9-yl]hexyl ester. 


-( cte!Sjj5j-4)-2]-3]-6 tSliijjSliLo (j'l-in'. jiJ 
Liiu^[JJ -9- JjjUj^-L JjiA 


Methacrylic anhydride. 




N-Methacryloxypropyl carbazole, 




N-Methacryloxypropyl-3-(p- 
nitrophenyl)azo carbazole. 


jjoj- 1jIj)-3- cfejjJ t5^J JjjS^!^-N 


Methacryloyl chloride, 


(JjjLjStiLo jjjjK 


Methanesulfonic acid, 




4-(5-Methoxy-2H-benzotriazole-2- 
yl)resorcinol. 


-2- Jjj^j5jjjj-2H- j_jjai£j!iui-5)-4 


2-Methoxy-5-(3',7'- 
dimethyloctyloxy)benzene- 1 ,4- 
diacetonitrile, 


JjjS jt JAlo (_jjljLi-'7''3 ) -5- (jjJiS >y^-2 
Jj jjjjjiuif ^lii -4' 1 - (jj jjj ( (jj^ J 


p-(Methox)methyl)benzyl chloride. 


jj jjJS (Jj jjj ( Jiij^ (.jjJiSj^ )-p 


1 -Methoxynaphthalene, 




p-Methoxyphenol, 





672 



4-Melhoxvphenyl-4-allyloxy benzoale. 


CjljJ^ ^ 1 ji -4- ^ , .A 1 A -4 


Melhoxyphenylisocyanate. 




4-Methoxyphenylsulfonyl chloride, 




Methyl-(4-anilino-phenyl) sulfide, 


^ tn^ ■ .1^ j *^ "4 ^— 


N-(a -Methylbenzyloxy)-2,2,6,6- 
tetramethylpiperidine. 




p-Methylbenzyltrimethylammonium 
hydroxide, 




2-Methyl-l-butanol, 


J^tj^-l- Jj1l<i-2 


Methyl-tert-butyl ether, 


(Jjj^^ l1j^)J- tjjjj-a jjjI 


Methyl chloromethyl ether. 




2-Methyl- 1 ,5-diaminopentane. 




Methylene chloride. 




2-Methyleneglutaric dinitrile. 




Methyl ethyl ketone. 




Methyl isobutyl ketone. 




Methyl mercaptan. 




Methyl methacrylate. 




a -Methylnadic anhydride. 


dlj^lj JAlo -a j-ii^l 


4-(a -Methylnadimido)-benzoic acid. 


tiLjjjaJ-( j-iiftJ^U (JAl-a -0t)-4 (_>iaA^ 


2-Methyl-5-nitroaniline, 




2-Methylpentamethylenediamine, 


CJl^^^ ^_ar^^*^ ^ ^1 > i<\'^ (_Jj'lJ A —2 


N-MethyI-4-picoUmum 
hexafluorophosphate, 




Methylpiperidine, 




4-Methyl-pyrazolo[3.4-b]quinoline, 


jjlji!S[3.4-b] jljj jJJ- (jAii«-4 


N-Methyl-2-pyrrolidone, 


jjjjSjjjj-2- JAlo-N 


N-(4-Methylsulfinyl)phenylene-N '- 
phenyl- 1 ,4-phenylenediamine, 


05x0 -4 )-N 

jjxiVl jA'"v*-4'l- (Jjjjj-'N- u.'b"',''(cJ.'"';'^"' 


4-Methylsulfoxy-diphenylamine, 




Methyltri-n-octylammonium chloride. 


^ jjj j^VI (JjJ^j' -n- cii^ ■^jj^ 


Molybdenum disulfide. 
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Monoelhanolaniine. 




Monomethyl-2,6-naphthalene 

dicarboxylate, 


' ijj^^ U*Z/ CJJ 'J " (^J^^i 


Montmorillonite, 




Morpholine, 




Nadic anhydride. 




/)-Nadimidochlorobenzene, 




1 -Naphthaldehyde, 


jjAoltjaj-l 


2,6-Naphthalenedicarboxylic acid, 




1 ,5-Naphthalenediol, 


Jjjj Q)]ljaj-5'1 


Naphthalocyanine, 




2-Naphthoic acid, 




1 ,2-Naphthoquinone-2-diazido-5- 
sulfonyl chloride. 




2-a -Naphthyl-5-(4-vinylphenyl)-l,3,4- 

oxadiazole, 




Neopentyldiamine, 




3-NitroaniUne, 




Nitrogen dioxide. 




3-Nitromesidine, 




4-(4 -Nitrophenyl-diazenyl) phenyl- 1 ,3- 
diamine. 




N-(4-Nitrophenyl)- 1 -prolinol, 


Jjjjjjj.l.( Jjjjj jj5j-4)-N 


Octadecylacrylate, 




1,1,2,2,9,9,10,10- 
Octafluoro[2.2]paracyclophane, 


' jV[2-2] jjjJa t^li-10'10'9'9'2'2'M 

. *t1 ^ A 1^ t L It 


Octafluoro[2.2]paracyclophane, 




2,2,3,3,4,4,5,5-Octafluoropropyl 
methacrylate. 


* X\*\i* \^ n » «U \1 a** ^t^tAt<d.t'^i'^i9t9 


1,3,4-Oxadiazole, 




Oxalic acid. 




Oxaloyl chloride. 




4-Oxoheptanedioic acid, 
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4.4'-Oxybis-(benzenesull'onylhydi'azide). 




Oxy-bis(N-(4-phenylene)-trimellitic 

imide). 


f "^^-f .^,\,^,i_J.^_^J^ , _ .x J 


3,4'-Oxydianiline, 




4,4'-Oxydianiline, 


qAJ ^lii J\ -4<,4 


2,2'-(Oxydi-4, 1 -phenylene)bis[5-(4- 
fluorophenyl)- 1 ,3,4-oxadiazole] , 


[ Jjjl}^U£ji-4i3U-( J:majj^-4)-5] 


3,3'i4,4'-Oxydiphthalic anhydride, 


udiilja ^^lii J -'4^4/30 ^j^S 


N-Oxypyridine-2-thione, 


(jj^-2- uJ-ijjjj i^^^J -N 


Ozone, 




Palladium acetate. 




Palladium(n)-hexafluoroacetylacetonate, 




Papain, 




Pentachlorobenzonitrile, 


cJjj^ j3^J CS^^"*^ 


Pentaerythrityl-tetrakis[3-(3,5-di-tert- 
butyl-4-hydroxyphenyl)propionate]. 


(Jojja (^^jjOiA -4- Jjj jj-^ljj-50)-3 ] 


Pentafluorobenzonitiile, 




Pentafluorophenyl sulfone. 




Perchloric acid. 




Perfluoroalkyl vinyl ether copolymer 

resin. 




Perfluorooctyl methacrylate. 




Perlenetetracarboxylic-bis- 
benzimidazole. 




Perylene, 




Phenol, 




Phenolphthalein, 




Phenolsulfonic acid. 


tdujil 1 nil (Jjlli 


p-Phenoxybenzenesulfonyl chloride. 


(Jjj jsLoJl (jj jjj (jjo^jjjj -p jj jjK 


4-Phenoxybenzophenone, 




p-Phenoxybenzoyl chloride. 




Phenoxyethylacrylate, 


C^Xij^ Jiul jjj^ 


4-(4-Phenoxyphenoxy)benzophenone, 


jjjjj jjjj ( (jjoiSjiia ,_yuiSjjja-4)-4 
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p-Phenoxyphenoxv benzoyl chloride. 




N-[4-(3-Phenoxy)-4'- 
phenylethyny Ibenzophenone] 4' - 
phenylethynylphthalimide. 


jjjj L)ii!a-'4-( j^ji!a-3)-4]-N 
iinjStia clruAjj (Jiiii-'4 [ (jjjj^ 


N,N '-[2,2-(4-Phenoxyphenyl) 
hexafluoroisopropylidene]bis-(4- 
phenylethynyl phthalimide). 


jjjia Jjjjj jjja-4)-2'2]-'N'N 

( jAnjlUa J;''/'^ (jjliui-4)- (jj-^^J^ jjrj 


4-Phenoxyphenyl sulfone, 


^jflLoi (^^^ ^^Mi£jjj3-4 


4-Phenoxy-2,3,5,6- 
tetrafluorobenzonitrile, 


(Jjjojjjjjjjjla ^Ijj-6'5'3'2- (_jjaiSjjja-4 


Phenyl benzoate. 




1-Phenyldecane, 


Jjjjj-l 


N-Phenyl-4,5-dichlorophthalimide, 


JiJ Jtia jjjlS ^tii-5'4- Jjjja-N 


3,3'-(ni-Phenylenebis(oxy))dianiline, 


jjluVl tsjlu aiSjjja-ni)-'3'3 


N,N '-(1,3-Phenylene)bis(4- 
phenylethynylphthalimide. 


iJjiuJ jjljjja-4)c>«Jj(ujljjj^ 

( AlXLlIljj 


N,N '-(1,4-Phenylene)bis(4- 
phenyl ethynylphthLilimide. 


iJjjAij (jAijja-4) (>iu( jjJjjjj-^ 


1 ,3-Phenylenediaimne, 


jjxiSjl <^lii jjliija-3'1 


1 ,4-Phenylenediamine, 


jjliua-4'1 


m-Phenylenediamine, 


jixiVl t^jlu (jjSjjja-m 


p-Phenylenediamine, 


(jj^Vl t^jlu jjSjjja-p 


4,4'-(p-Phenylenedi- 1 ,2-ethenediyl)- 
diphenol. 


JJ (^j jiy -2'1- jjLi!a-p)-'4'4 


4,4'-(m-Phenylenedioxy)-bis- 
(benzenesulfonyl chloride), 


jjjjj-) (.jj^J ts^l-ii jJjjj3-ni)-'4'4 
( jj J j]£ Jjj jiiu 


p-Phenylene oxadiazole. 


(J J jlj jluiS jl (jjJjjjj -p 


p-Phenylene-5 ,5 '-tetrazole, 


JjJ ja-'5'5- jjJjjja-p 


p-Phenylene vinylene. 


jjiiiu (jjSjjja-p 


4-(Phenylethynyl)- 1 ,2- 
benzenedicarboxylic acid anhydride, 


,-s\,U..,< ,< 


4-( 1-Phenylethynyl) 1 ,8-naphthalic 
anhydride, 




4-(Phenylethynyl)phenol, 




Phenylhydroquinone, 
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N-Phenylmaleimide. 




3-Phenyl-7-methacryloyloxyethoxy- 1 - 
methyl-lH-pyrazolo[3,4-b]-quinoline, 


^ 1 n^^l (Jj^^LuA -7- cJj'^j^ -3 


3 - (5 -Phenylpentyl)-4-methylbenzyl 

chloride, 


JjjjJI jjK jAiL«-4-( Jjjjj Jjjj9-5)-3 


p-Phenylphenol, 




2-Phenyl-5-4-[(4- 

vinylphenyl)methoxy]phenyl- 1 ,3,4- 

oxadiazole. 


(Jiua [ jJio-( Jjjja L!jj:^-4)]-4-5- Jjjja-2 
JjjLjjLu£j-4'3'l- 


Phosphomolybdic acid. 




Piiospliorus pentoxide. 




o-Piitlialic acid. 




Phitlialic aniiydride. 




Piitlialocyanine, 




P -Picoline, 




Poly(acenaplithylene), 




Poly(acetylene), 




Poly(acrylic acid). 




Poly(acrylonitrile), 




Poly(amide), 




Poly(amide imide). 




Poly(5-amino- 1 -vinyltetrazole). 


( Jjj' <-)^j:^-l- -5) 


Poly(amino-p-xylylene), 


(OiUsj^-p- J^Oi^J^ 


Poly(aniline), 




Poly(arylene ether nitrile). 


(til J" -M o^J)iJj^ 


Poly(arylene ether sulfide). 




Poly(arylene ether sulfone). 




Poly(arylene sulfide), 




Poly(arylene thioether ketone). 




Poly (benzimidazole) , 




Polybenzimidazole, 
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Poly(3,3',4,4'-benzophenone 
tetracarboxylic dianhydride-3,5-diamino- 
1,2,4-triazole), 


ijjj:!*jjj^-'4'4''3'3) Jjj 
-4'2'1- jiu,! ^l^-5'3- Jjjjj^jl ^Ifi 
( J J JJ 


Poly[3,6-bis-(3,7-dimethyloctyloxy)-9,9- 
spirobinuorenyl-2,7-vinyleneJ, 


Jj3Sj! Jauxi j_jjlii-7'3)- L>*-6'3] 
[ jjlj'ij^-7'2- ^^uiJ^kiiJJli^-9i9-{ <jj^ j' 


Poly(bis- 1 ,2,4-triazole), 


( Jjj^jJ-4'2'1- o»ii) ^jj 


Poly(l,4-butylene sebacate), 


( cjI£Iiiui (jjlujj-4'1) i^ji 


Poly(butylene terephthalate), 




Poly-y-carbazolylethylglutamate, 


CjLoti jlt JAij (Jjl J jb jlS -y- J>i 


Poly[2-(carbazol-9-yl)-5-(2- 
ethylhexyloxy )- 1 ,4-phenylene vinylene] , 


, K..,<A , I^IjI -SVS-C ( LI -9- 1 ! » iLi lis V21 J u 


Poly [2-(carbazol-9-yl)- 1 ,4-phenylene 
vinylene], 


r /-wlii^ ,-alnja-4'l-(' Jjl-9- J 9 ill il£)-2L J M 


Poly(carbonate), 




Poly(chloro-p-xylylene), 




Poly(cyclohexylenedimethanol 
terephthalate). 




Poly(dibromostyrene). 




P 0 1 y ( d i c h 1 0 ro - p - X y 1 y 1 e n e ) . 




Poly(9,9-dmexyl£luorene), 


(jjjjla Jia»^ ^ljLi-9'9)(^j!J 


Poly(9,9'-dihexylfluorene-2,7- 
divinylene-m-phenylene vinylene-stat-p- 
phenylene vinylene). 


( jjlji^ jjkua-p- Stat- jjiji^ jjliii-m- 


Poly(2,5-dimethoxy- 1 ,4-phenylene 
vinylene). 




Poly(2-(N,N-dimethylamino) phenylene 
vinylene), 




Poly(2-dimethyloctylsilyl)-phenylene 
vinylene. 




Poly(9,9-dioctylfluorene), 


(aijjliauSj^li-9'9) Jj^ 


Poly(9,9-dioctylfluorene-co-fluorenone), 


- lil ji2u>- (jjjjla (JjjSjI ^Uu-9'9) Jjj 

( Ujj:JJJ^ 


Poly(4,4'-diphenyl ether-1,3,4- 
oxadiazole), 


-4'3'1- Jojja tPlii-'4'4) J jj 


Poly(2,6-diphenyl- 1 ,4-phenylene oxide). 
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Poly( 2.6-diphenyl- 1 -4-phenvlene oxide). 


( jjlfuiil Ji -4-1- Jjjji ) ^ 


Poly(dilhialhianlhrene). 




Poly(2-dodecyl-p-phenylene), 


( (jjijjja- Ijlj- iJj*»jJ jJ-2) i^j^ 


Poly(N-epoxypropyl)carbazole, 


( JjjWj^( i-fejJJ is^Jil -N)) JjJ 


Poly (ether ether ketone), 




Poly(ether imide), 




Poly(ether ketone). 




Poly(ether nitrile). 




Poly (ethersulfone) , 


( jjsL, JJ) Jjj 


Poly (ethylene- 1 ,4- 
cyclohexanedimethylene arylate), 




Poly(3,4-ethylenedioxythiophene), 


( O^Ji^ cs^J cs^^ oMi -4'3) JjJ 


Poly (ethylene glycol), 




Poly (ethylene glycol diacrylate). 




Poly(ethylene naphthalate). 




Poly(ethylene oxide). 


( jJiyVI JAui J) J J. 


Poly(ethylene terephthalate), 


( jJAiV' '^'^^ J) J Ji 


Poly(N-ethyl-3-vinylcarbazole), 


( Jjj^jl^ 0*^-3- iiM -N) cPj^ 


Poly(furfuryl alcohol), 




Poly(l-hexyl-3,4-dimethyl-3,5- 
pyrrolylene) , 


-50- JAi* t5^^-4'3-Ji-^-l) Jjj 

(ui^jj*; 


Poly ( 3 -hexy Ithiophene) , 


(jjjjjii JiuS* -3 ) Jjj 


Poly(imide), 




Poly(2-methoxy-5-(3',7'- 
dimethyloctyloxy)- 1 ,4-phenylene 
vinylene). 


( (jjiliu jjkija-4'l-( t^jjSji 


Poly(2-methoxy-5-(2'-ethylhexyloxy)- 
1,4-phenylene vinylene). 


(Jiui^ (JAil -'2)-5- (_jjaiSj!u«-2) 

(jjiiiu jjkija-4'l-( (jj-iSj! 


Poly(methyl-bis-(3-methoxyphenyl)-(4- 
propylphenyl)amine)siloxane. 


jLuiS jkui ( (jj^t ( Jjjjj Jjjj jj "4)-( Jjjjj 


Poly(methyl methacrylate). 




Poly(2-methyl-5-vinyl)tetrazole, 




Poly(l,5-naphthylene vinylene). 


( jjJjiA jjltisj-S'l) (^jj 
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Poly( 1 .3.4-oxadi;izole). 


(JjjL:.l^J-4^3Uj Jj. 


Poly( 1 ,3,4-oxadiazole-2,5-diyl- 1 ,2- 
vinylene). 


^^La-5'2- J jjUjlui j!-4'3'l) J jj 


Poly(4,4'-oxydiphthalic anhydride-1,3- 
ciminophenoxybenzene-8-azaadenine), 


jiiai -3' 1- Jjj-iifrjt tSUtia ^12 (jjjS j! -'4'4) ^ jj 

( jjjjjl -8- (jJ jjj ,_5JaiSjjj3 


Poly(oxyethylene), 




Poly(oxymethylene), 




Poly(pentylene terephthalate), 


/.-ulmJI CiVtia u V J « 


Poly(phenazasiline), 




Poly(2(3)-(4-phenylbutyl)-l,4- 
phenyleneethylene), 


(jjliul jjLija-4a- JjSjj L]jjja-4)-(3)2) 


Poly(p-phenylene), 




Poly [ 1 ,4-phenylene- 1 ,2-di(4- 
benzyloxyphenyl) vinylene] , 


,^jL!jjij-4) ^Lii-2'1- (jjiii}3-4'lUjj 


Poly(phenylene ether). 




Poly(l,4-phenylene ether sulfone), 


( (j^^aLa; jjjj jALiiia-4'1) JjJ 


Poly(p-phenylene ethylene). 


( UjlA?! LHVy3-p)4^jJ 


Poly(l,4-phenylene ethynylene). 


( jjjliiijj jALiiAa-4'1) 


Poly(p-phenylene ethynylene), 


( oMPj -p) cs^JJ 


Poly(m-phenylene isophthalamide). 




Poly(p-phenylene methylene), 


( clH^ -p) cj^J^ 


Poly ( 1 ,4-phenylene-methylsulfonium- 
l,4-phenyleneainine)methylsulfonate. 


Ujb'U^ -4*1- ^jajjalui (Jjjxa-(jalaiia-4'l 


Poly(p-phenylene-l,3,4-oxadiazole), 


( iJjJ*:!-^'^ J -404- jJoija-p) Jjj 


Poly(phenylene oxide). 




Poly(m-phenylene sulfide). 




Poly(phenylene sulfide). 




Poly(l,4-phenylene sulfide- 1,4- 
phenyleneamine) , 


((ja^l jjb'U^-4'1- JjaLai |jjl)jja-4'l 


Poly(phenylene sulfide-phenyleneamine- 
phenyleneamine), 




Poly(p-phenylene sulfoxide). 




Poly(p-phenylene terephthalamide). 


( ALoVtia JJ jjSjjja-p) Jjj 


Poly(p-phenylene vinylene), 


( jjLj^ jjSjija-p) Jjj 
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Poly (phosphoric acid ). 




Poly(phlhalaniide). 


( J:ia ) J jj 


Poly(propylene), 




Poly( 1 ,3-propylene 2,6-naphthalate), 


( i:jVtiaj-6'2 (jjijJjjj-3'1) (^j^ 


Poly( 1 ,3-propylene terephthalate). 


( CjVtia jj (jjSjjjjj-S'l) (^jj 


PolyCpyridopyrazine vinylene), 


( uiJjUJ^ja) iJji 


Poly (p-pyridyl- vinylene) , 


( - <-)jJJJJJ-p) (^JJ 


Poly(pyrrole), 


( JjJJj)(^j!J 


Poly(styrene), 




Poly(tetrafluoroethylene), 




Poly(tetramethylene ether) glycol, 




Poly(tetramethylene ether glycol 

terephthalate), 




Poly(tetramethylene glycol). 


( J J^r^c- t^^J ) cs^J^ 


Poly(p-thienyl vinylene). 


( oMj^ cJjjjJ"! jW) 


Poly(l,2,4-triazole), 


(JjjLji-4c2a) Jj^ 


Poly(trimethylene terephthalate). 




Poly (ure thane). 


( d^JJi) ijj^ 


Poly[l-(4-vinylbenzoyl)-5-amino-l,2,4- 
triazole], 


-4'2'1- jiMi-5-(LJjjji; Jji^-4)-lUjj 

[ JjjLijJ 


Poly [3-(4-vinylbenzoyl)-5-amino- 1 ,2,4- 
triazole], 


-4'2'1- _>iL«l-5-( Jjjjw Ui^-4)-3] ^ 

[ JjjLjjJ 


Poly(vinyl butyral). 




Poly (N- viny Icarbazole) , 




Poly(vinyl chloride). 


( JJ^ Cf^^ 


Poly(vinylidene fluoride). 


( jjj Jjlaiull JJ J jla ) J jJ 


Poly( 1 -vinylnaphthalene). 


( O!^^ cJiij^-l) 4^JJ 


Poly(3-vinyl-l ,2,5-oxadiazole). 


( J jjUUS J -5'2'1- Uu^-S) Jjj 


Poly (vinyl phenanthrene), 


( OiJ^U!^ Jjjjs) cs^jJ 


Poly(vinylphenol), 


( Jjj:!^ JjjJ^) cs^JJ 


Poly (vinyl pyrene). 


( OiJJJ ciij:^) 4^JJ 


Poly (N- vinyl-2-pyrrolidone) , 
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P 0 1 y ( 1 - \ i n y 1 1 e I r a z 0 1 e ) . 


( Jj jl jjj Jjjia- 1 ) ^ jj 


P 0 1 y ( 5 - V i n y h e 1 r a z 0 1 e ) . 




Poly(3-vinyl- 1 ,2,4-triazole). 


(c!jjL!jS-4'2'l-cfeiA-3) Jj^ 


Poly(vinyltriazole), 




Poly(p-xylene), 


( L«^>-P) Jjj 


Poly(p-xylylene), 


(aMi>-p) Jjj 


Potassium tert-butoxide, 


.liui£ J^ ^J^^Ji 


Potassium fluoride, 


, ■ ■il'tj i\\ ^^^^i — < ■ ■il'tj ,\1 j^^ls 


Potassium hexatitanate, 




Potassium iodide. 




Potassium octatitanate. 




Potassium phthalimide. 




1,3-Propanediol, 


JjjJ (jl;jjJ-3'l 


Propylene glycol monobutyl ether. 




Pyrazoloquinoline, 


jjljjjSjjl JJJ - jjljjjSjljjl JJJ 


4-(l-Pyrenyl)butyl vinyl ether. 


JjjrA Jiijj( JjjjJJ-l)-4 


Pyridine, 




2-Pyridylamine, 


(jj/i! (Jjjjjjj-2 


Pyromellitic acid, 




Pyromellitic dianhydride. 


i-'l/n^jnjjjj JJjJJ«jt ^lu 


Quinacridone, 


(jjjjjSUjS 


8-(Quinolinolate)-£iluminum, 


(.jjiaftjl -( CjV jjjS)-8 


p-Quinone, 




Resorcinol, 


Jjiuajjjjj 


Resorcinol diphosphate. 


J J.UUI JJ jj jJl Ciliu jj (^iu 


Rubrene, 


OiJJjJI 


3-(N-Salicyloyl)amino-l,2,4-triazole, 


J jjliji-4'2'1- jilxi! ( JjjLuuSLu.-N)-3 


Sebacic acid. 




Sebacyl chloride, 




Silicone nitride. 




Silicotungstic acid. 




Sodium acetate. 





682 



Sodium anlimonale. 




Sodium azide. 




Sodium benzoate, 


^jjj J. CAj^Li 


Sodium bicarbonate, 




Sodium borohydride. 




Sodium chlorate. 




Sodium hydride, 




Sodium hydrogen sulfide. 




Sodium oxalate. 




Sodixun saccharinate, 




Sodium sulfide. 




Stearic acid, 




Stearyl alcohol. 




Styrene acrylonitrile copolymer, 


(JjJpjjL^I ^jJjiiwJ t^JJjui-a JJ-ftjljJ 


Styrene buadiene styrene block 
copolymer, 




Styrene/glycidyl methacrylate. 




Suberic acid, 




Succinamic acid. 




o-Sulfobenzoic acid, 




Sulfonated poly(ether ether ketone). 




3,3'-Sulfonylbis-(6-fluorobenzene 
sulfonic acid) disodium salt. 




3,3'-Sulfonyl bis-(6-hydroxybenzene 
suiiomc dciuj uisocuum sail. 




Sulfonyl chloride. 




Sulfur tetrafluoride. 




Sulfur trioxide. 




Sulfuryl chloride. 




Tannic acid, 




Terephthalaldehyde, 




Terephthalic acid, 
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Terephthaloyl bislaurocaprolactam, 




Terephthaloyl chloride. 




Tetrabenzyl perylene-3,4,9,10- 
tetracarboxylate, 


^stLij-10'9'4'3- jjJjjJJ Jjju cs^Ijj 


Tetrabromocyclooctane, 




Telnibroniovinylcyclohexene. 


j^-Af!' ,,5^ yjj^ Sl^'-^J 


Telmbulylamnionium bromide. 


^ J-^J-^ ^.5^^^ J -^^JJ^ 


Tetrabutylammonium perchlorate, 




Tetra-n-butylammonium 
tetrafluoroborate, 




3,3',5,5'-Tetra-tert-butylbiphenol 


Jjjjijj Jiijj- Ci jj - ^Ijj-'5'5''3'3 


Tetrabutylphosphonium bromide. 




Tetrabutyl titanate. 




1 , 1 ,2,2-Tetrachloroethane, 


jlfu^l jjSS ^ljj-2'2'M 


Tetrachloroisophthalodinitrile, 


Jjjij jllnajjjIjjjlS ^^Uj 


Tetrachloromethane, 




Tetrachlorophthalodinitrile, 




Tetracyanoethylene, 




Tetracyanoquinodimethane, 




Tetraethyl lead. 




Tetrafluoropropanol, 




2,2,3,3-Tetrafluoropropyl methacrylate, 


cDLjjSliui Jjjjjjjjjls (^Ijj-3'3'2'2 


Tetrafluoro-p-xylene, 


jJjjS-p- jjjSa j^Uj 


a , a , a ' a '-Tetrafluoro-p-xylylene, 


jjJjiijS-p- jjjla t5c.l;j-'a''a'a'a 


Tetrahydrofuran, 




Tetrahydrothiophene, 




Tetramethylammonium hydroxide. 




1 ,2,4,5-Tetramethylbenzene, 


jjjjj JAlo ^Ijj-5'4'2'1 


3 ,3 ',5 ,5 '-Tetramethylbenzidine, 


jjjjjjj Jiu« ^Ijj-'5'5''3'3 


3,3',5,5'-Tetramethyl-2,2-bis(4-(4-amino- 


(jiu-2'2- (Jiu- ^Ijj-'5'5''3'3 

(jtjjjj[ JjjjS( (_jJa:Sjjja- jjiol -4)-4] 


3,3',5,5'-Tetramethyl-bis[4-(4- 
aimnophenoxy)phenyl] sulfone, 


- (JjjAa ^Ijj-'5'5''3'3 
j jsLi [ Jjjja ( jjjj jh2 -4)-4] 
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Telnimelhyldiphenyl quinone. 


ijwS J^^^ 


2, 3 ,5 ,6-Tetramethyl- 1 ,4- 
phenylenediamine, 


jjJ jjiijj3-4'l JAi« (yiljj-6'5'3'2 


Tetramethyl-p-phenylenediamine, 


Oi^ Ujb'l'^ -p- JAh" ls^'^J 


2,2,6,6-Tetramethylpiperidine-N-oxyl, 


(Jj^jl -N- jjjjjjAu (JjV° (^Wj"6'6'2'2 


2,4,5,7-Tetranitro-9-fluorenone, 


jjjjjjla-9- jjjj (_yC-Ljj-7'5'4'2 


2,4,5,7-Tetranitroxanthone, 


jjSjUuS jjoj ^Ijj-7'5'4'2 


Tetraphenylbenzidine, 




5,6,1 1 , 12-Tetraphenyliiaphthacene, 


{oiJiiJ^ Jjiia <^Ijj-12'11'6'5 


(4,4'-Tetrazolyl-4"- 
methyl)triphenylainine. 


(jjJ (Jjjji <.sJ^( jAii«-'4- Lyjjl_>S-'4'4) 


2,2-Thiodiethylenebis [3-(3 ,5-di-t-butyl- 
^-ny ciroxy pneny 1 ^jpropiondic j , 


j^lii-5'3)-3] CJ44i #-2'2 

[ lIiU jJJj^ ( cjjjj^ (^g-^^J "4- cJj^jJ - ^ J-^ " 


Thioglycol acid. 


(J jSjic. jaill tj'.nr>^ 


Thionyl chloride, 




Titanium tetraisopropoxide. 




m-Toluenediamine, 




Toluene diisocyanate 




p-Toluenesulfonic acid. 




o-Toluidine, 


(jj J jj] JJ -0 


Tolyltriazole, 




2,4,6-Triamino- 1 ,3,5-triazine. 


jjjjljjj-5'3'1- tP^-6'4'2 


1,2,4-Triazole, 


JjjLjJi-4'2'1 


Tri-n-butyl phosphite. 


('n<.iij3 JjJ jJ -n- ij^^ 


1 ,2,4-Trichlorobenzene, 


Oijh Ji:)*!!-4'2'1 


1 ,3,5-Trichlorobenzene, 


jjjjjj jjjK jp!>lj-5'3'l 


2,3,6-Trichlorobenzonitrile, 


Jjjjjjjjj jjjlS (j!l>Ij-6'3'2 


3 ,5 ,6-Trichloro-4-chloroformyl phthalic 
acid. 


Jio jjajjjlS-4- jjjlS (jj!>Ij-6'5'3 


3,5,6-Trichloro-4-chloroformyl phthalic 
acid anhydride. 


^^!ilj-6»5'3 (jixo^ -^jJ^ij^ 


Trichloroethylene, 




Tricresyl phosphate. 


Ciliu jill Jj jj jS 


Triethanol amine. 
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Tiielhylamine, 




Trielhyl phosphate. 




Trifluoroacetic anyhdride. 


(^j!>Ij JjjJj^I — iJiJI Qnnt JJjSs <_s2)\j »Lo !>Lj 


Trifluoromethanesulfonic acid, 




(4-(4'- 

Trifluoroniethyl)phenoxyphenyl)hydrociu 
inone, 


-( Omi (^ji!a-( JAl, jjjJa ^-'4)-4) 


4,4'- 

(Trifluoromethylphenylisopropylidene)di 

phenol. 


JAl. jjjla ja!i)-'4'4 

J jjjj jjjjjjjjjjjjj- Jjjjj 


4,4'-(2,2,2-Trifluoro-l- 
pentafluorophenylcthylidene) diphthalic 
dianhydride. 


-1- jjjSa JD\!i-2'2'2)-'4'4 JjjJj^jt ^lA 
i^tjj ^tjy ( j;';^/'^ iJ:!^ JJJ^ 1 111 


3 ,4,5 -Trifluorophenylsulfonyl benzene, 


jjjjj JjjjiLi Jjjjajjjla (jj!>Ij-5'4'3 


Triiron dodecacarbonyl, 




Trimellitic acid. 




Trimellitic acid anhydride. 




Trimethylamine, 


JAh" iJ^^ 


Trimethylchlorosilane, 


(j!>Uui jjji^ JAv" ti-'-^ 


2,2,4-Trimethylhexamethylenediamine, 


(jioVI jjl/n n (^IAui Jau* <j2>Ij -4'2'2 


2,4,4-Trimethylhexamethylenediamine, 


(jioVl <_sjl-li jj^'ij n (^IAui (Jau* (jJ!>Ij -4'4'2 


2,4,6-Trimethyl-3-nitroaniline, 


jji)ijjaj-3- JjJJ^ (.5^^ -6'4'2 


2,3,6-Trimethylphenol, 


J _jlia JAi^ ^p^-6'3'2 


2,4,6-Trimethylphenol, 


(J jjja iJAi^ ^p^-6'4'2 


2,4,6-Trimethyl- 1 ,3-phenylenediamine, 


(jiol (jjLjj-3'1- (JAi^ ,_jj^-6'4'2 


Trimethyl phosphate. 


cJAi>i t " iU > II ja 


Trimethylsilyltributyltin, 




l,3,7-Trinitrodibenzothiophene-5,5- 
dioxide. 


^Lii-5'5- (jjijjj jjjj (^lA jjjj ,_J!^y^J-7'3'l 


(2,4,7- 1 rmitronuorene-y-ylidene)- 
malononitrile. 


(JjjjjjjjlLa-( (jjAili-9- (jjjjisjjjj (j2)Ij-7'4'2) 


2,4,7-Trinitro-9-fluorenone, 


jjijjjJa-9- jjij jL>l!i-7'4'2 


2,4,8 -Trinitrothioxanthone, 


jjJuluiSjAi jjjj ^'ilj-8'4'2 


Trioctylamine, 




Trioxane, 
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Tiiphenylaniine. 


^Ji^^ J:fiji J^'^^ 


1 .2.3-Triphenylbenzene. 


jjj>jj Jjjja _j'ilj-3'2'l 


Triphenylmethane, 


iJiiiA timj (jJ^ 


Triphenylmethanol, 


J jjljjLa Jjjja (jj!>ij 


Triphenyl phosphate. 




Triphenylphosphine, 


jjjLoijall (Jjjjj (jA>lj 


Triphenylphosphine oxide, 


(jjiu jill Jjjj9 Ijnl^jl 


Triphenyl phosphite, 




Tris-(8-hydroxyquinoIine)-aluminum, 




Tris(l-phenyUsoquinoIine) iridium. 




Tris(3,4,5-trifluorophenyl)phosphine 

oxide. 


.*■ <a. ■» aS f 1 a 1 als , -J*>lj -^t4t^^ / uij u ^ * ■ a) 

Lff^^^r" V JJ,?*" t:^^^ ^ t Lr*s^ « J' 


1 , 1 , l-Tri-(p-tosyloxymethyl)-propane, 


uWjJJ-( tJj^ (j^j' i-Ij*"jM-p)- ,_s45tj-bl'l 


Truxene, 




Tungstophosphoric acid, 




Vinylbenzoate, 




1 -(4- Vinylbenzoy l)-5-amino- 1 ,2,4- 

triazole, 


JjjUjj-4'2'1- jjj-ol -5-( Jjjjjj Jjj:^-4)-l 


4-Vinylbiphenyl, 


^ <** t< t'< <^ 


N-Vinylcarbazole 




N- Vinyl formamide, 




9-(2-Vinyloxyethyl)carbazole, 




9-(4-Vinylphenyl)anthracene, 


^jiwilj^ijl ( ^liiS cJjj:^-4)-9 


N-Vinylphthalimide, 




N-Vinyl-2-pyrrolidone 


ijj^j J^J -2- ijjj:^ -N 


1 - Vinyl- 1 ,2,4-triazole 


JjjLjjj-4'2'1- Joi^-l 


4-Vinyltriphenylamine, 


ijixt\ (JjjjS iJijj^-4 


WoUastonite, 




p-Xylene, 




2,6-Xylenol, 


JjijLjS -6 '2 


p-Xylylene diacetate. 


iiiiiaiVi (^Ljj u^y^js-p 


m-Xylylenediamine, 
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p-Xylylene dipropionale 




Zinc acetate. 




Zinc chloride, 




Zinc oxide 




Zinc phthalocyanine, 




Zinc ;7-toluene sulfonate, 


»LujaII CjUjalui ijjj^jA-p 


Zirconia, 
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Zwitterion jj^Lill ^liil 

Birefringence j..<\] 

Antibodies SjU^ J..,^t 

Polarized light microscopy ._,u--,.A» j^] 

Dealkylation ^q) j 

Debutylation j^^l 

Decarboxylation J;-<j:j<" <JI J 

Dehydration ^Ul aJI J 

Dehalogenation aII jj 

Azeotrpe ^jj^jij 

Asbestos (cAJt) ^J.Jl^^\ 



Extraction 



Tensile Elongation break jW^Vl ^ ^1 2flU--....> 

Tensile Elongation yield ^ a^I 2flU-...,) 

Acetylation ■s^] 

Leaching cjljALu.! 

Fluidized beds ^^^^1 



Flammability aJUliVI 
Metathesis 

Synthesis jj.--.-, -^bk^i 
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Chiral phases 

Pervaporation membranes 

Membranes 

Exciplexes 

Excitons 

Excimer 

Electron affinity 

Water affinity 

Alkynylation 

Electrophile 

Alkylation 

Fibers 

Prepregs 

Mechanism 

Hopping mechanism 

Ahphatic 

AUcycUc 

Adsorption 

Stoichiometric coefficients 
Optimization 
Transamidation 
Amination 

Enthalpy of crystalhzation 
Diffusion 



Aid 
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Swelling 




Solubility 


a ,M ^ -.1 


Proteolytic enzymes 




Photocurin 5? 




Pn^t niriTiP' 




Adiabatic comnression 




Delamination 

1^ ^ 1^%A.1.11.L1.^%V1\J Ll 




Photorefractivity 




Crown ethers 




Isotactic 




Tcnmpr 




Geometrical isomers 




Transimidization 




Twin screw extruder 




Tn 1 ti 51 tr\t*c !a n 1 r\n i 




SlnraviTio" 








RushiriPS 

A—/ \^ LJA.XXXX CI. LJ 


- 1 -M 


Anhvdride 




Homonolvmeri 7ation 


J 't - - t 


Anionip nolvmpriyation 


J ■ -T - t 


Polycondensation 




Polycondensation 




Thermal polymerization 




Photopolymerization 
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Cationic Dolvmerization 




Rullc nolvmerizatioTi 




Liquid crystals 




Crvstallite 




Photorefractive polymer 




Hyperbranched polymer 




Statistical copolymer 


^Lk^a^j t^^iiH<^ ^jrtjl^ 


Themiosets 


,1 11 si '.ll ,'.1 . .1 . 


Herbicide containing polymers 


^^^^Ubki^^ ^^^^A ^^^^ ^^^^^^^j 


Living polymers 




Dendrimers 




Polvelectrolvtes 

i v/x y vxvw IX. v/x y cv^l? 


3 - t <r -.1 t 

4 \ \\\ ](* N ] 1 A \l aj 


Conjugated polymers 




Heterocyclic polymers 




Copolymers 




Random Copolymers 


^4 t^ll 5 C 1**. ** . ( •* •! . 4 ^ 4t 4 


Block CoDolvmers 

J-^ XV/ v/xv ^w^v/ !«/ v/x y xxxv^x u 




Alternating Copolymers 




Graft Copolymers 


4 A* It A ^ t m A ^J^dOjl^^ 


Photoluminescence 




Fluorescence 




Phosphorescence 




Electroluminescence 




CrystalUzation 




Drug release 
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hydrolysis 




Pyrolysis 




Self-propagating thermolysis 




Photolysis 




Elemental analysis 


^^^^^^^^^^ 


Etching 




Ion etching 




Thermal degradation 




Amphoteric 

It 


f i \ ^ «\ — * N t 

L 1. 1 1. 1 1 ' 1 1. 1 1 


Field effect transistors 




Terpolymers 


A^^^iiul>a t " <^ (Jill ^^jAAil^^^^ 


Sputtering 




Ultrafiltration 




Microfiltration 




Shear thinning 




Vitrification 








Crosslinking 




Polydispersity 




Impregnation 




Micromachining 




Thermoforming 




Stress-cracking 






/- 't ^tt\ J *\ ^ • J • - 


Electrophotography 




Xerography 
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Tn tprr a 1 a 1 1 on 




Fatigue 




Encansulation 




Redistribution reaction 




Cyclocoupling reaction. 




Photochetnical reactions 




Ageing 






^ . I**" 


T~)ortnr HlaHp tprVininiiPs; 


^l^)aJl ^k^iA (—iLiLflj 


Exfoliation 




Nucleotide mimetics 


t ** t| n \ t\| . ^ t\a 1 


ciirfapp-TTioiiTit tpplinoloo"v 


• lA-N. \\\ A way 


Solution casting technique 




Sintering 




Electroplating 




Telomer 




UlUJUJdlliJllll&ill 




1 i^r'trT^r* hTT^m 1 cm 






4t 1 - 


Isomerization 




Conformation 




Reverse osmosis 




Nucleation 




Electrophoresis 




Kinks 
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Compatibility 




B iocompatibility 




Chemical vapor deposition 


^ j'^ J ^.^^^^^ ^^^^ 


Electrophoretic deposition 




Electrodeposition 




Functionalization 




Photocurrent 




Staple fiber 


^ ^^a^ ^ AiS^g^ ^^^^^^ ^^^ul^ ^^^^J 


Femtosecond nulses 




Thermotropic 




Triplet 




Trimers 




Rigid 




Radical cation 




Dom 


■ .1 tt • 


Particle 








Nanop articles 








Soxhlet apparatus 




J.VJ.dl.1. lyv 


1 • • 1 


TVTicrocansule 








Excited state 




Chromophore 
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Detection litnit 




Optical data storage 




Macrocycles 




Messenger RNA 


JLui (_5JJJ Jjj (J 


Heteropolyacids 




Nucleic acids 




Space charge 




Surfactant 




Anti-fouUng properties 




Degree of polymerization 




Heat deflection temperature 




Sticking temperature 


(^Jdil ft^l^)^ ^-^J*^ 


TTpat distortion tptrinpratiirp 


C5^'^>^' ©JJ^' 


Orientation temperature 




Stents 




Oxygen index 




Waveguide 


a<(U) (JJjJ 


Dimerization 




Oxidative dimerization 




Dimer 




T ,i pVit-pmittinp HioHps 




Dioxins 


1 - 1 <r \ - 1 * <r s 


1VC&111& 




Thermosetting resins 




Racemic 
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Tetramer 




ligand 




Retro-reflective 




Foams 




AnrVinr OTOiins; 




Photochromic groups 




Pendant group 












Side Chain 




Backbone 




Main chain 








Wet process 




Silvlation 






^ Jj J'" 


T f^T^ nroippfoTQ 




Networks 


t. <1 N 1 . .1 


Tnf(=*T*r\(=*n(=*lT*5ifin O" nf*t\x7r\t*lrc 

UllCi UCllCliClllll^ IICIWVJIJVO 


t • t .• \ ^ ^ 


Diffraction grating 


1 J C. 


Brass 




A ICiUllll 




Dopants 




Solvent casting 




Spin casting 
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Mr\fr*nf*n T7r\n TTTTr\5ir*f 






.1* 


Formul ati on s 




Adduct 


J 1 ' • 

A a\ 


Actinic light 




Screen printing 




Ph otol i th opranh V 








Ink-jet printing 




Reflective lavers 

A-X.vxxw^^x V V xi-* y wx k7 




Anticorrosion layers 




Powder coatings 




Electroless plating 




Dip-coating 




Spin-coating 




Meso nhase 




Chain transfer agent 


4 lullulil (JlAul iJ^lC 


Chelating agent 




CoTTinatiblizinp apent 

V/XXX l-'U LX XXZjXXXg vXX L 


-it - t 1 


T~)i<;<;ir>atinTi faptor 




C^harpe transnortin? a^ent 

Xw^XAt*X&V/ ».X fctXALJ L/ WX Ci, C4-j^V/XXl. 


J- s-tt til* t 1 

i <^ .,,11 J9l , J«l<-- 


Percolation threshold 




Aggregates 




Blocking agents 
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Mold release agents 


^^^^^J ^J.al^^C' 






Blowing agents 




Quenched samole 








Spinning 




mecirospinning 




Fullerenes 

i U-XXVX V^XXV^L? 




Mediutn carbon steel 








T^pp-f-* Hrjiwjihilitv 




Chain scission 




Core-shell 




Switches 


. LI a 


Dielectric strength 

X— ' X^X W W ^-L XV I'X WXX vXX 


'.1 . <\\ t ■ 11 - s 


Stretch blow molding 


1— . 11 • A ill A t\ .a 


Injection molding 




Blow molding 




Thermoplastic molding 




CycUc voltametry 




Differential scanning 


tag ^ . -j' — / - 


calorimetry 


Thermoj?ravimetrv 

X XiV/X XXXV/gX U. V XAXXWl-X y 




Hydrophobe 


<.LJ1 6 jl£ 


Carbonylation 




Size exclusion chromatography 


(_)jLLall jLxjILluI Lialjc. jjLijj£ 
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Inverse pas chromato5?ranhv 


4 unS»ll 4jjUjI baljc. _^L<i jjS 


Moiety 




Quantum efficiency 




Tum-on voltage 




Redox Dotential 




Onen-circuit voltage 


j^a^H ^^j-a^ 


Riased voltape 




Ferroelectricity 




El ectrone sati vi tv 




Rl ectret 

-L/X 1.x W I. 




Electrolyte 




El ectronl exes 




Electromer 




Anisotrope 


1 — vr 


Ontiral nnnlinearitv 


J J t • Vf J f • J t • \t 


AmorDhous 

X.AXXV/X |_/XXVd-L7 




Weldinff 

T T wXVt'XXXj^ 




Reflow soldering 




Inherent viscosity 


^^^^^3^^LA ^^^^ j ^^^^^^sl ^^^^^^^^^ 


Intrinsic viscosity 




Adhesives 




Printed circuit hoards 

X XXXXl,VV4- XX W-X I, l_/V/UX.UO 




Lyotropy 


A_iJ J j3 jjI 


DuctiUty 


Aj jjI 


Fibril 


t. a ttl 
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Intermolecular ts^ j?- an L» 

Prepolymer j^jJI Jja U 

Aqua regia ^ 
Supercritical fluid 



Solute 



Gaskets 
Photoinitiation 



Multifunctional 



Thrombin inhibitors 



Precursor a^._,iu J sjU 

Analyte afu. 

Adsorbent s-ji^ s^U 

Hole-transporting material ^^£111 sjU 

Donor-acceptor Jjala-^La 



ft 



Spacers j^l ^^jI^Ux 

Flame retardants ^1 

Luminophores cA^h^ 
Toughness 



Reagent Ul^K iJoULi 
Acceptor 

SpheruUtes cJJ^ 

Isotrope ^LiU JL^ 

Number average molecular jjjl^ L^-i-ic '-■■■j- 
weight 

Oxidative stabiUzers sjlu^VI oU2 cjlniL. 

Corrosion inhibitors cjlkiLi 
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Methylation 
Sensors 

Impedimetric sensors 

Sensitizers 

Catalysts 

Phase transfer catalysts 

Stock solution 

Sol 

Brine 

Sol-gel 

Autoclave 

Extent of a reaction 

Protic solvent 

Aprotic solvant 

Anti-glare mirrors 

Quantum yield 

Blends 

Melt blending 
Implantates 
Lubricants 
Decolorants 

Interdigitated electrodes 

Electron-withdrawing 
substituents 
Bulky substituents 



Emulsifier 
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Host-Guest 

Working electrode 

Anode 

Antioxidants 

Elastomers 

Quencher 

X-ray photoelectron 
spectroscopy 
Capacitance transient 
spectroscopy 
Admittance spectroscopy 

Impedance spectroscopy 

Electron spin resonance 

spectroscopy 
Alkali metals 

Alkaline earth metals 

Sulfurization 

Processing 

Coefficient 

Shear modulus 

Friction coefficient 

Flexural modulus 

Wear coefficient 

Tensile modulus 

Modulus of elasticity 

Impact modifiers 

Rheology modifiers 

Oxidation promoters 



j^^p^l ^"^^ft^l Ajljm^ \ ^-isLlWiA 

4jjIj5 Ajjli (jjljt^ 

•^^-^^^ ^J^Llx 
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Flow promoters 




r^Viarpp Iransifpr roTnnlpY 




Slurry 


^Ijall 


Spinneret 




Synergistic effect 




Tortuositv effect 




Mesomeric effect 


•Ml; . • 1 ; 


Flexural Strensth 




Flexural yield strength 




Compressive yield strength 




Peel strength 




Creeo resistance 


ML^^I t w \ ^^jJlUI) 


Tensile strength break 


.1 \\}\ Wf^ \^\\ A ^ IS- 


Impact resistance 




Shear strength 


-ti :* 1* 


\^liS-llalliS 






Ajju CJU 






Chain extenders 


51 1 11 , - .1 A 
A Unit nil (.jIjAax 


Reactive diluents 


5 11 ^ A ( ** 4I \*\ . , 


Cathode 


1 


Polyelectrochromic materials 




Fillers 




Nanocomposites 




Hybrid materials 
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Compatibilizers 




Parameters 




Photoconductivity 




Photo acid generators 


IaI^^jl^ ^^^-^"^ djt>^^^ 


Macromonomer 




r^nmnnoTTipr 


^\ 1 !• 


TelecheHc monomers 




Hvdronhi 1 e 




Resolution 




Enamels 




R \7nt*r\H n r*!" 
Jj y UIVJU-UCI 




N^itrati on 




Tautomerism 




Aspect ratio 




Contrast ratio 


. 1 - J 


Array 




Conduction band 




Valence hand 




Rand pan 




Perm eabi h tv 




Softening point 




Smart windows 








Nucleophile 




Carbon black 
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Particulate 




Electronhilic attack 




Hvdroffenation 




Brittle 




Embrittlement 




Gel 




Silica gel 


K,\.,., -^U 


Aerogels 


' 'p uQ *■ 11 ■ J* Ji m 


Holograms 




Hydrogels 




Singlet 




iviesogenic uniis 


till ^ J 


Homojunction 




Heteroj unction 
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Acetvlation 




Actinic light 




Adduct 








Adiabatic compression 


Veil* • 






Adsorbent 




AH^iorntion 




A proppl ^ 


1 el . ^1 Vl . 

Ajj) jib (^LlOIA 




•••••• .!•*•• 


Affffresates 








Aliphatic 




AlkaU metals 




AlkaUne earth metals 


"^jls (j^i^J" 


Alkylation 




Alkynylation 




Alternating Copolymers 




Amination 




Amorphous 
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A m r>li ofpri c 




A -n O 1 A T^£^ 








rAllliy Ul IQC 




/vnionic poiymcrizauon 




soirope 








XT. 11 Li L* VJUl i3 


^ t . ( 1 






/vnii-iouiing propcnics 




Anti-glare mirrors 




Antioxidants 




Aprotic solvant 




Aqua regia 




Array 




Asbestos 




Aspect ratio 




Autoclave 








Azeotrpe 




JJCl^I\.L/Wllt/ 


J e J t 1 








•1 * . ^ 


Biocomnatibilitv 


J J ^il - 


Birerringence 




Blends 




Block Copolymers 
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Blocking agents 




Blow molding 




Blowing agents 




Brass 




Brightness 




Brine 




Brittle 




Bulk polymerization 




Bulky substituents 




Bushings 




Byproduct 




Capacitance transient 




spectroscopy 




Capping agents 




Carbon black 




Carbonylation 




Casting 




Catalysts 




Cathode 




Cationic polymerization 




Chain extenders 




Chain scission 




Chain transfer agent 




Charge transfer complex 




Charge transporting agent 




Chelating agent 
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Chemical vapor deposition 


t ,*.t i .X. .' 


Chiral ohases 


J . ^ ^l^jjal 4_lJl^^ 


Chromatic aberration 




h rom onh orp 








Coefficient 




CoVip^iion 

IC' 1 1 


fit 1 - 


Comnnnmpr 


fit 1 


Comna H hi 1 i t v 


-il - 


ComnatiHi 1 1 7Prs; 




r^omnatiHliyino' ao"pnt 




Comnressive vield strenffth 




Conduction band 


iiij^ A A 11 : al 1^1 


Conformation 




Conjugated polymers 




Contrast ratio 


. 1 - J 






Core- shell 


t \\\ A — t 










Cros;s;link"inp 

V^l- V7 k>k> 1-11 IIVI Ale, 


11 - fit 


Crown pthpr^i 


J 1- - 1 1 


Crystallite 


- \\ 


Crystallization 




Cyclic voltametry 




CyclocoupUng reaction. 





722 



Dealkylation 


JjSiVi Ail jj 


Debutylation 


Jii jJI Ail jj 


Decarboxylation 




Decolorants 




Deep drawability 




Defects 




Degree of polymerization 


Sj-aUl A^jJ 


Dehalogenation 


AjaJ^I Ail jl 


Dehydration 


Ail jl 


Delamination 




Dendrimers 




Detection limit 


> i,^<;il 


Dialysis 




Dielectric strength 




Differential scanning 


^^^liJalijil ^ iiirnllj ejl^)^l Aa^ 


Caioniiic iry 


Diffraction grating 


^Ijjijl i.« 


Diffusion 


jLiajl 


Dimer 




Dimerization 




Dioxins 


^A^Lu: ' ' J CllllijLu£jjJ 


Dip-coating 




Dissipation factor 


C-Lb^ lUlc 

C •• '-^ 


Doctor blade techniques 




Donor-acceptor 




Dopants 
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Dry process 




T^nptilitv 

±^ nil I y 


■ 1 


1-j1 do lUlll^l L> 




HI eclret 




PI prlrorViroTni 

J^l^WU V/WIU V/lll-l i3-i.ll 




PI (=*r*fi*r*ri(=*'r\r\ci f i c\v\ 

X-*lCL^ll VJU-CUVJM llVJll 




In 1 *^/^f"fi~\l c T^l Qti n fT 
IZ/lCCLlUlCoo piaLlllg, 




P 1 p f* t ro 1 11 TTi 1 Ti p ^ f* p n f* p 

l^l^^tl WlUJ.lllii&d^&li^& 




Hlectrolvte 




Electromer 




Electron affinity 




JZ/lCCUUll oplll ICoUllcillCC 




Spectroscopy 


Electronegativity 




Electron-withdrawing 




substituents 


Plpptrnnhilp 

1-^1^ W Ll V } Ulllll^ 




PI pptron Villi p attapk" 




HI ectronhoresi s 




HlppfronViorptip Hpr>oQition 

J-zlt^UUlJllUl IJUOl llWll 


el ('11 •■11 . •• 

CS-'4J*^i J.)'>fi J:f^>' 


XZ/ICL/ Li U UllU LvJg,i dUll y 




Electroplating 




Electroplexes 




Electrospinning 


cs^Lij^l J jc. 


Elemental analysis 




Embrittlement 
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Emulsifier 

Enamels 

Encapsulation 

Enthalpy of crystallization 

Etching 

Excimer 

Exciplexes 

Excited state 

Excitons 

ExfoUation 
Extent of a reaction 
Extraction 

Fatigue 

Femtosecond pulses 

Ferroelectricity 
Fibers 

Fibril 

Field effect transistors 
Fillers 

Flame retardants 
FlammabiUty 
Flexographic printing 
Flexural modulus 
Flexural Strength 



^•*•• 

Qa)^ *>'i I 111 
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Flexural yield strength 
Flow promoters 
Fluidized beds 
Fluorescence 
Foams 

Formulations 

Friction coefficient 

Fullerenes 

Functionalization 

Gaskets 

Gel 

Gelation 

Geometrical isomers 
Graft Copolymers 

Ground state 

Heat deflection temperature 

Heat distortion temperature 

Herbicide containing polymers 

Heterocyclic polymers 

Heterojunction 

Heteropolyacids 

Hole-transporting material 

Holograms 

Homojunction 

Homopolymerization 

Hopping mechanism 



t_i jSill SJaU ojLo 
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Host-Guest 


1 t iui->'.„^ 


Hybrid materials 




Hydrogels 




Hydrogenation 




hydrolysis 




Hydrophile 




Hydrophobe 


6 jl£ 


Hyperbranched polymer 


I W .""ill (jM* Jl/vllj 1 


Impact modifiers 


- dlV'^s^ 


Impact resistance 




Impedance spectroscopy 




Impedimetric sensors 




Implantates 




Impregnation 




Inherent viscosity 




Initiators anionic 




Injection molding 




Ink-jet printing 




Intercalation 




Interdigitated electrodes 




Intermolecular 


<^ j?" ua; ^ 


Interpenetrating networks 




Intrinsic viscosity 




Inverse gas chromatography 


A Un^»ll AjJIslII UaljC. jjLa jj£ 


Ion etching 
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Ts;nmpr 




1 a UlllCl IZi d. llUll 
















L/v—i-/ projCL'iurs 




T (=*5ir*riino" 












j_<imiiu crysidis 




j_/iving polymers 


(Jill JiOj]^ 


T nr\T*ir*5infc 
J-/U. Ui iL^dii la 




1 1 1 TV\ 1 *~\ »^ r1 f £1 0 

j-jUininupiiurcs 




T votronv 


1 - t 


ivi acrocy cie s 




Macromonomer 




Main chain 




IVldlllA 


• .1 


A/T p f* h Ji n 1 ^ m 




ivieaixiin caroon sieei 




IVTplt HlpTiHinp 












Mesogenic units 




Mesomeric effect 




Messenger RNA 


(J^ l^J LSJJ^ U^=^ 



728 



Metathesis 


A^UJU — 1 


Methylation 




Microcapsule 




Microfiltration 




Micromachining 




Microparticles 




Miscibility 




Modulus of elasticity 




Moiety 




Mold release agents 


t—llLslI JJjaJ (J^ljC 


Multifunctional 




Nanocomposites 




Nanoparticles 


1 ''it M-^ 


Networks 




Nitration 




Notched Izod Impact 


^ ^^^Loll '^J^^ ^Ajua 


Nucleation 




Nucleic acids 




Nucleophile 




Nucleotide mimetics 




Number average molecular 




weigni 


Open-circuit voltage 


ji ^ n'lo /V \1 tl ^ W . 'i « rtS. 


Optical data storage 




Optical nonlinearity 




Optimization 
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wriciiiaiiuii iciiipcraiurc 


<^l^Ja3i A^^^ 


OviHation ■nrotnotPTQ 




vjxiaaiive coupling 




V_/AlU.a.Ll VC U-illlCilZ-cillUll 




^-/XluallVc SlaDlllZciS 




Oxygen index 


< tjl 1.1. 


r^araineiers 








X oT lie UlalC 




reel sirengin 




r^enudiii group 




X CrCOlallOIl UlTCSllOlU. 




Pprmpahilitv 




PprvanoraHon mprnHranp*! 


1 * tt M l*tl J * • t 


PViasip Iransifipr ratalvs;ts; 


t ti « --'t •* t • • 


X llOSpilOrCSL'CllL'C 




PVioto apiH o"PTipratnr<; 


\ e . . - \ k\ 


Phntofhpmipal rpaptinn<i 




X IIVJUJCIIUJIIIIL' glUUpiS 




nVi otopVirom i <im 




Photoconductivitv 




PHotof*! 1 ri n o" 


- 11 1 . •! 

^ J ^ ' ^ ^ y 


Ph ntnpi 1 rrPTi 1 

L llVJtVJV^Ull till. 




X noioiniiiaiion 




Photolithography 




Photoluminescence 
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Photolysis 




Photopolymerization 




Photorefractive polymer 




Photorefractivity 




Plasticizers 




Polarized hght microscopy 




Polycondensation 




Polycondensation 




Polydispersity 




Polyelectrochromic materials 




Polyelectrolytes 




Post curing 




Powder coatings 


Aji ••'^ CllU^iUa 


ppm 




Precursor 




Preform 




Prepolymer 




Prepregs 




Printed circuit boards 




Processing 




Proteolytic enzymes 


fjiij 'l£Sia dlLdJ jjl 


Protic solvent 




Pyrolysis 




Pyrotechnic composition 




Quantum efficiency 
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Quantum yield 




Ouenched samole 




Quencher 




Racemic 


1 


IvdCJlCal CallOn 




ivaiiLiuiii \^upuiyiiicrs 








1? pacpnt 




iveuisiriDuuon reacuon 




ivcUUA poicllllal 




Reflective layers 




Reflow solderinp 




Resins 




Resolution 




IvC 11 K) I CilCL- 11 V C 




XVC/ V C'l- ISC' \J^±l.I\Jij±ij 




ivneuiugy luocuners 




ivigiU- 








Screen printing 




Self-propagating thermolysis 












CI- J 1 

Shear modulus 


^J-rOflll •^^-^-^^ ^J^ljL^a 


Shear strength 




Shear thinning 
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Side Chain 
Silica gel 
Silylation 
Singlet 
Sintering 

Size exclusion chromatography 
Slurry 

Smart windows 
Softening point 
Sol 

Sol-gel 

Solubility 

Solute 

Solution casting technique 

Solvent casting 

Soxhlet apparatus 

Space charge 

Spacers 

Specie 

Spheruhtes 

Spin casting 

Spin-coating 

Spinneret 

Spinning 

Spraying 



^ 1 -x. ^lLluLlu 
^IjSJl ^^^ijja tjk^ 

^ •* 
^j-^ ■ "-ft 

Jl ji^ 
Jjc. 

6^ 
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SI ni 1 tt pri n o" 




olapiC llDCr 


/ •• ■ • !\ - t •• 
1 ^^jcLlj,jija ^ ' a <'j \ < < 






Stents 




StipVinc tPTTinpratiirp 




StopV solution 


! t 1 


oioicniouiciric cociiicicnis 




Stress-cracking 




oircicii UlUW lllUlUlIlg 




SiiiHs;titiitps; 




Sul f uri zati on 


(_U^)J^lj « " ^ ^ 


Sliinprpritipal "fliiiH 


2 J^l 


surface -mount technology 


U.„U • i/i-N. lU d 1101 


Surfactant 






* - 1 






v3 y IILIIO laC lie 




Svner^istic erfect 


■T'. t ; 


Synthesis 




Tautomeri sm 










I** tf't- - t 


Telomer 




i CllSllC JJ/lUll^aLlUll UlCcUV 




Tensile Elongation yield 


^jjJaiJl Ajc. iiill 2 U'l , .,1 


Tensile modulus 




Tensile strength break 
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Terpolymers 
Tetramer 

Thennal degradation 

Thermal polymerization 

Thermoforming 

Thermogravimetry 

Thermoplastic molding 

Thermosets 

Thermosetting resins 

Thermotropic 

Thrombin inhibitors 

Tortuosity effect 

Toughness 

Transamidation 

Transimidization 

Trimers 

Triplet 

Turn-on voltage 
Twin screw extruder 
Ultrafiltration 
Valence band 
Vitrification 
Water affinity 
Waveguide 
Wear coefficient 



... ^ 

(clll jJAijS) till jj^oaDIj 

(Jl T nil ^^^.G^ 
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Welding ^UJ 

Wet process ^ » jjji^ 
Working electrode 

Xerography (Ul j,y^ 

X-ray photoelectron Aijjj£lj_^jsll aaLuJI ^il^Vl XAA^ 
spectroscopy 

Zwitterion SjjUJl ^liil 
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^bu^l ^.Ljiijl 1^^^ AJjLiLiiUI j| j-all : (Birefringence) ^^UjI 

L^J' ^.'^^ JJ^^I - ' j") \ « <i ^ ^jj&l T Mill (JjIA .A^V (Ji^l L<l.ljjtj 

J ^1 r '«]\ ^ n I in ^IsUiiJI I^A ^jli ^^^1 '"^l (^LhJ-ilIUI Jajjijll ^jjiljjll 

• '^^^>-^^ ^1 ■ ,X<S/1 ^^ul'^J i jL^ji±i)i\ ^^^^^JloJ 4.ai*ILo ^)J£. 0^1 iVl'll 

4jLjiSj*^l AlLtLa ftjLjiijl i(_^jl«JI (_3j3 ^Ixjill fci \ iij Ajla j ' ^.'^^ 

.n^ — (jJ*^^ IjLia.! i-ij^jj -n^ <aalj^l jLoSiVl (^amiij 

jVjjl jjt S^Lall (^^1 -^W^V' jA : (Shear Stress) JLf?.) 

aJL^ ^ Jajijjjj .aIjLuiIIj ajL^I (jjiill^l ^ (J' ^-^j j'^j ■'^W?'^ "Sij^j^) l^LijjjaL,<i 

AJiia (JjS (j^s^ jLjii-' : (Notched Izod impact test) JjJjT j»Aya jbjil 

^_^!oL, J .^.ij^l jlia (jJiLjSl t ASTM (aAjj^VI) aJ jJl l^ljUiklj i jxll (JjjjILi 

^Ic sj^ Jjl aIl^j Edwin Gilbert Izod (^jjKjVI ^Lj jljikVI 

'''^y' (_5J^ - ^ ■ diaj ^ial -LojlLa AjjC. ojlc jLiii.VI - .1903 

^^^ic ^Ijill oIa ^.fciajj .^Ak^^lj ^jSj 0^3%-* Ic-ljj ^jjioil ^3^^ '^^J:? ' "'J^ ' ''J*^^ 
Uj,„<"1 A "mil (_ylc. I Ua jiuj ^'■""'^ tlS^ ^ t^Ajjlj AiaK AaUa AioLi.) tltf" ^lajjl 
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jjLiillj Iajjjjlj V J jp^' oi^jLui :(Azeotrope) ljjjjjjJI 

.jlitJl i'>JI jJaSillj cUall L^jjjjjjVl JjSj V p t>J 
jjc. jj^j 'ji^j^^'j jj^jjj^l ^jjj (jjj ^ ^jjj jj s-iSj-o : (Oligomer) 

ajI^j (aJVj jj j^j) jjij>^ -Sj^ ji^j^ J* :(Ionomer) 

(Ring Opening Metathesis Polymerization lOtilail ^^jUil ^lUU » 

^ jjll li^ A£ja^l 0 jill J tAJalialL djliiiil j'Vl s>4; ^ ROMP) 

■ ' '"■ ■ Llili tliljjAjljj (Jjj>-ajll S .--1 . , ^ »_>i^ AiaxiuLA ^ykj .Grubbs 

(Reversible Addition- 5jJaj-^L2al Jxu oij^' iLuiLuJl JUijL 
t> tlJ^ cs* :Fragmentation Chain Transfer Polymerization: RAFT ) 

JS'.Tl ^pll 1^1 j Jajjj^l L^J^J .Jaf^l (Jj^ tPll ^#aJI l^JjiiJI sj^l 

j_jjljj) jjj Jjj _jJjS jjj (j^ 4 \ ui\ Mill (JlSijI tlLjLolx-a Jj^jJ J <JjAaJI o^>.alJI 

"AiLjaj aI^^j-o J j:f^J '(^^ iCljL<ilj^l£ JJJ ^Ijj cClil^jlujl JJJ 
^jjj tlllj ijllljj^jj (JjjuOjlL ^ A \ a\j .^L^*^! iJllilclaj L-lUijj AjjjjSc. Ajj^ 

' _ ■ ""'11 Aj^)^_i^ 

Jlijjl cl^\^ t_iiij a I , 1 11 , i nn SjxJj : (Living polymerization) Aja » jaL 

A£j!ijiiLa tllljj^jj jj' •—- -"'1 Sj,aljll ^ AjLjLi Aajjia •«.l-^'yl C!j!)lc.lijj 4 lull Mill 

aI^j^ (JS ^ ' 'l ■ i^-y^ (J^l_>* (.s^^ j^^' . ^^^'i il .i_ial«jll AjIjS 
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AjjJLj ■ i.^r. ^1 AjLall SjLJI t> yUll tilli l^L s jaijll Ui>j : (Crystallite) S 
4(...4<jjjjj£]'yi dilcLiiu^all jjj£jiuji i4-ojjS jLa^l) ijAj tii^^La. 4jjLa.l iJiiljjL 

dilAa. j]l (j^ jp£l jl tjjc-jj t>a (jjS-a jA :(Copolymer) li! j±aA^ 

' _ -"'^t J jh<ti J AjjLil^lj AjjI jhitH J AjjL^a^Vi 4£j^Lul,a]| lIiIjj^jjII l^A,<i 

B'A tjJJJ JJ^jjj^l - ■ c^^l j'l HI all jjaJjJI ijc. _>J»jj .Acjjlallj 

^jjj -tia ^ lil jii^ jj^jj jA : (Statistical Copolymer) t^l-^j jj^jj 
(j^ 4jjjaj£jL<i ^/'l ' ^"^1 !5l!L<i ^iij jjt£ 44ajj«-<i <jjLua^j jjjjljs Ajjj^jjj^l dilA^jll 

; C'B'A 4jjj.ajjj.all tlllA^jll ■ (_5jll ^'1 . ^^Nfl 

. poly(A-5r(5(f -B-stat -C) 
cjI jxaJjjll (> (j-aU. ^ jj jA :(Random Copolymer) djluLs j^^jl^ 

jjx tjJ*-a ^J* ^J:J^^J^ S.i^j ^^P^^ (3-*^l WlJ^ t^LjjLfc-a^yl *^jjAa11 

cdjluiflll JJ.aj! jjll (jc JJ«jj .ajjl-^-all ^JJ.a jj jaII cIiIa^jII ^JtJJ^ (jc ^AHuLa 4 1 1 iil i nil 
: ^jflMnllj C'B'A Ajjj.ojjj.all dili^jll - ■ '—J L^^l (_gjl jh'tII 

. poly(A-ran -B-ran -C) 
tijljjj^ ijji tSljiila jj.ajl jj jA : (Block Copolymer) cjSUjII SJLma 

^jJaS AjjjaJjjII AjjjaJI jj.a Ijjl (_5^ AliSlI i—ijajj .(Jj£ll ^l"-^ (-Jjjjj tllli 

jj.ajljjll (jc. JJ«jj .1^ Sjjl-a-all dl ^J!i\ lillj] Sjjli.a Ajjj/ijjja CLiIa^j 

; ^jauriHj B 'A jjJJJJJ.ajjj.all (jJJA^ jll - ■ '—^ L^^^ ' _ ''^ '"'^^ ^l"'*^!! lilj'lniall 

. polyA-block -polyB 
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tj-a oj^ liljli^ ji^ji jA : (Alternating Copolymer) vj'^ Ji^Ji 

.poly(A-a/?-B) 

^jj tSl JL^ jJ^jJ : (Graft Copolymer) jl djiuL» j^ajiSjj 

.^Jjjl:?. Jjj!>Lui (J£ji Ajjolu jll 4 \ ii ilnl lj ^Jaii jA\ JiSlI JiSl j] 

l&Aaj (_jj3I tdlll ajjli^a Ajjj^jjj^ lIiIa^j - ■ <jjjaJjj3I Ajjj^l Qji * Ls^ 
jjjS^jll - ■ '—^ ^jjlail cSIjIuIaII jj^jjII jW^J •'^J^'/'J^l 4 ui\ iiiil 

A tiii^ polyA-graf? -polyB aj^u^L B 'A oi^ji^ jj 

.Aj^LaJI A lull Ml U A 1< ."r. A\ Ajjj^jjj^l SA^ j^I B j Aaulu^I a lull Mill aJ^j,^^! ^.Ji^ 

^ jjs cjljjJI ajs jj£j jj^jj :(Dendrimers) i .it u'\\ \ ^Jja-- i^l j#<>iijJ 

1^1^ J (> jjjS » ja. l^ja till jj^jj : (Poly electrolyte) '^'ji^.i^ 
Ajuii) tiiLj_Pja (J^L.^Ij ojLa ^jsj SjjjAui jA :(Photolummescence) (^j^ 

sjLall ^ja ajjLj j^ij AjjjjLi s jALk ^ : (Electroluminescence) t^Wj*^ (3^ 
.oaIc <Ualj ■ «■ ^"i sjLo ^ Ajijiui ijjx^ i_j jiillj iJliLj J I ^LojJajl SjIc-I (jc. 

iljj/uljJI .Ajjill jUjVI s^jj ■^j^-j :(Crystallinity) jIjj 
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^liall Ja^l ^1 J 50rmi t> i^j SjLjJIj jAj AjjjUI 

.Ajjj^jjjJl cjl^ j3l ^^jX t*ljLi^ jjAj] jj :(Terpolymer) jWIjjjj 
jjjoiUl JaUj J :( Watson-Crick Base Pairing) tilijS-^i^lj ^jj oluiV) ^jIJj 

.DNA —11 <JU ^ (G) oiil jiJL; (C) aijj^\ j^j 
(jjLjjj^l tjjj Jajjj iajl JJ jJjj l^TiLi. t^j^ :(Crosslinking) t^J^L*^ '\i.imm 

.(^Iua^I 4il!i£ LoAjc S«.Ll>i^ jj^jjII ' _ ' ■ (jj^ (Ajjj^ 
AjjjjaJI (_jJj£1I Iniii jlall 4;. Ill :(Polydispersity) AjjjAiljjJi ^jr,,v,tt 

LjjjjjjjVl cMSl t> jA :(Azeotropic distillation) (^jjjjjJT jjIsSj 

A:^jJ jj (jAijLaia JJC- AlA^ 2^_>° jJSj,ilil L-ljjJjjjVI (_jJJ AjsLiaj 4j£j^ AiLia] j^^lc 

Lijj ^ jj^jijljl^ 5 J 2 (jjj Sjji^ 4 li nil II dili ajjj/ijIjj Ajjj^ jA : (Telomer) jj^jli 

AjjAaJI Sj-aUl i^ai«\j tL&jlij jj* ^J^W ^ ^ '"^ '"^^ (JLSijl jjc. AjjAaJl ej-oljll sLiil 

.Telomerization Sj^iilLj 
j1 jLijI Ji^i ;_iLilVl tiiLil^ tjiLaail ^Ja;ai J* : (Fibrillation) Jijii 

^ ^jjjajoJl t> ^ jj : (Chemical vapor deposition CVD) Ij^UajS »ja>jV) j^-^jj 

oIa ^ .0 jUill oAjAijj o^j^l <jllc AjL^ ^1j>i ^IjjV AjjLloj^ ejjjAioj jAj i^^^LiJl 
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U LJlij frUiJI ^IjjV SJjS jll 

\ jjjS Ijjc. ^\U , ^a :(Electrophoretic deposition) ^Lj^l j j'^j'H j jj*.2ajj 

^1 jLnJ ojLall (_^lc ^jJajJJj (Jii. JJjUj (JSlii jl J^l^J i}jVkii 

.Jajji. Jjii^ l^jc. Ljii (jijj 7 JjJaj a*LLi eiLjli : (Staple fibers) li^iiJ 

.4ja J J ^(Matrix) 5j*<alA 

^Luij£ i-jSj^ liKij : (Hydrolysis) 3 ^ 
(j-aLk jj cjlj jj^jxaJI Ljj^ :(Heteropolyacids) »JJ«i» (jia,^*^ 

f Jj'V "^.V^J jl ^jjlwJt_iiil ^JiLo lj.ljt-«ij (jj^-Lii£l Cliljjj t^jjj^l j\ ^jijoijill jl (jj^jiiuJl 

(Jill jli^ «ii""u .n J .^jjjljlill jl 

Jj-^iLi i^l 1^1 ^ (jjajli 4ja ^Uj jA :(Space charge) CxS^Jlut ^ 

Aiijjj Jalaj l^-Lo JP^I (^Jajoi jl ^ Loj) ^Lkiaall ^^^ic 4_iajJjJl 

,i_u^.^ jl (J^^xjj Lnj <!iUll 

iiAAj^ ^ J (Ja^l - 1 . "^jt lJjxj :(Drag reducers) ' .■■^ ■ CiLIaSl^ 

AluLX ^L^^ J^jc U» . JajjA (jJali^lj 

jjijll Lj!)Lk t> c?* : (Direct methanol fuel cell) J^IIiaJL jjSjK LfsU 

.IJjS j (Jjjtjj-all OJ^ 'CS^J^ JJ^^' J-iLjjll j_jlc. 

6 jl jaJl A^jj :(Heat deflection temperature) <| JjaJt tiljaJjfl ijj^ 
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.ASTM-D648 Aj^^iLiSII Ua j j J (^l-^iil ^ILall — ' 

jh ^Ul j^l j! ^Jajj JliijVI ajL^I SjUI Jj^ : (Creep) i-ikj 

jjjkj jjj jlaJI t>oj3l jL»j (jjL^ljM ^Jc. J :(Open time) ^jji<»il (>»Jil 

(JjS (j^jJI I^A Jjl-^ lSj^ U^"^^ jIj^I ajjIjII sjj£jlU SjjSjll <J*-^j u^j^' 

jA J Ji^jl j^lii-M- jjSjiijjjjA j^Lij-5'4'3'2 i-jjju :(Sulfolane) oVjilui 

tiiiaik l^ljjj^ ■ 'aU.^'i ^1 iiiljjLll (j^astjl :(Smectic) ^ 

R liija. RSiOjj ^ij^ J j jA :(Silsesquioxane) O^^Ji c^"^ " ' Ji" 

jj^jj J* : (Interpenetrating polymer networlt) AjjjaiIjj Aixii 

jjJa-^LLaj£ (JcliS djj^ aaujLLo JjL aJ «._j:Ja :(Actinic light) i- m ill ft 
t> frliul l^iuki t^jaj cjls^lkll (> ^jj jA :(Powder coating) ^ j a.uK» CitfiUa 

ft^iUallj jli<-all JjLJI si^iUall ^jjj L>yJjll tij^' UJ^J • (J^lill 
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(JitoJ Lljlj^ ^ ■ jaJ AjSLuJl ftljj^^l AiljiaJ Aiulaj (Jj i(JjLuJI Jjiiil <_5^ 

1 9 ajjooj Jj:»£11j j_>aL^ jll jJjjliJI j> :(Gasohol) 

.(j^L^jll ^j-a (_5J'-^I C)^ jj^W O^J*^' 

(JjljAJi J.L^ frLic. :(Pervaporation membranes) f l-ic 

*L^aJj djljjlj Mi'i tClllalaJI sJJalo <jjiac. 4jj jjjSjjAiA dlLjSj^ :(FluOrene) LJiJJ^ 

jjj jjjj^l t> LSi^ ^Vjs jA : (Medium carbon steel) i^JiJ^ '^J^ 

t ii-^'u Li£ 44-4 jlLJI J Aj jjffl Ajjl jia (j^lji. jjjj ^a-\\ jAj . 0.59% J 0.30% 

J£i5 AjtAsio (jjjjS till J j JaSa Aj^l^ tiiliij^l AijUa :(Fullerene) Qjjijill 
L<i.ijE. J iBuckminster Fuller jia Jk4i/i£j jj^I LV'ii^l ^ j^-^ j^^' 

jl jia-l jLoj jja-uiSj!>U jj£ Jj : (Oxygen Index) (j j-> . nSj Vl 

^^^1 j^Lij^^ll JS^JI SJbi : (Dielectric strength) <^Wj4^ JJ*^! »jS 

(JjUil J ojU ^Lj^I i_iUa2La.VI 4^ :(Ferroelectricity) AjJjJ^j^ 
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41920 ^ i j^l 1^ ajj^UJI siA tliLiiSI .<_5^jli. ts^ljj^^ Jia. Jjii-i'i ^ t_)ji£»iJ 
Jjlc jA jjjLjJa j^^lj (jjuJaLii-aj *Ljj^ qa ^SL^ A-aKll :(electret) OUjlaj^ 

^ (j^J '^'-^^ ^..^Ul «ll Aixij Ln 'S^J^J 'Si^W.J^ 

Sjl j^l jjijj jLii jjiii aIjLjiII cIjIjjIjII 4jj_aLi. :(Lyotropy) AjjjjjjjJ 

• Inm jiisj jjSj jA :(Fibril) uLjI 

Sjjla Ajjj^jiJj! ji A-aiuJa Ajjj^ jA : (Prcpolymer) jjajIjjII JjS L» 

IjL^i ijj^' J ji-^i ij^^j Jjla-» :(Aqua regia) ^^il^ ft» 

jJl *UI 

j_paja2 LaAic j'"<^^ jl j^l A-a jlLa (jc. jl j^l jjc. Ailiall Jl«J :(T0UghneSS) 

(Jja 1 ^ , ^'i ^1 ojLall l-"! . i.-i ^^^1 --^ ^ II sA^lj AiLLill Ai(i£ 1-^^ ^j3tj J i jl^-ai^ 

(j^ljiJI (_jlc. ^.ojxj cAjj^ :(Impedimetric sensors) i»jU<»lt qiL^ el i n-\ « 
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.jLia.S/1 ciJliLjU-JI 4j..JI (3l»-a Jjla-o 

ciiLoLuuiII t iju.Vi (Ja J :(Meso-sized pores) ^jj^^ oLuiUi (lit j diLatuLt 

. 2nm (j^ J^^'j 50 nm tj-^ J^' Ia jiaS jl£ |jj jjAiLjall AjjJj^ 

jj£j t iju.^'i (3aj : (Micro-sized pores) oLuiLS ciilj tliULubt 

ajjxjoJI jjjliall (_niLjsl J^^t'u.i' AjaLik^ : (Admittance spectroscopy) ^jj^I AjflUlx» 

JUi^'i/l J 'tjiail o^iLoll AjLla :(Flexural modulus) (jjaJl JjUa 

^ e'jA^l (Jj SjUII Jj- ji ^\ Ajjj^ i_L^ : (Tensile modulus) ^ 

sjLJI ^jjj tjc- 4sjL»11 Aj jj^l oXil*^ ^1 j4 : (Shear modulus) JaI*<» 

4j| ^^^it Ljjxjj '^-^W^j (J] ^ ^ ' "J'''' (jJ^ (^—4^ -7- .lie. oj^ijll) 

AIj^ ^_^1c. (J'aill i_}ja\jua Jlxijl Lajjuila (_>s3^l -^W?*] Ajjuij 

.aJjLui (jj^ L<i.^jc S^La^l 

QjA o'j^\ ^\ ojUI g^jjpl (_^Ljj11 e^^L^jll jA : (Elastic modulus) AJj^l J->Ijl« 

. jjJI /j^l (^ (/jiall) JUi£)U A^y\ 
SjU ajLUj ejjxj :(Flexural strength) 4_ajlA» 

' _ ■ '— '» {J$lj1 SjLi]| (j/i "^jc- |_5-i^ tJ^-^J*^l L5"^^' J^4^^ IaJjAsjI ^AijxuJj 

(_^l^l A^jlLi Ji^j Jalljll -I J < J. XTi ^^^^ ^iaLiJI jl 
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eSic lAii A^yU ^ ojLall <x jlLa i-ijaj : (Yield strength) ^jJaiJl 'UjIa* 

ijJaiu ji j! jjAi SjLJI ^ jl^j jjS! :(Tensae strength) AtM 

. jl^ jl 

ojl^^l (_yJc (^Ly d L?'^' Ls-»^l :(Melt strength) SjLfuaJl 

LaAjc Ajjjl^l sjL&ll s ji (JJiLiS -tjj^ j' "^j^^ sjl^-j-<a3l ^laiu (jl (jj^ 

(.^a:^ sjLall Sjjla :(Compressive Strength) JaLtil) ^jljL» 
^3aj sjjjail 1 jj-s'i .i n ij^ ^ : (Photorefractive materials) jU-iWI jI^ 
Aj2jL o>aj (jj^jj) A n\ . >- > Ajjj^ jA : (Macromonomer) ^i-w2a jiajIja 

RSH 4 t 1 , ^1 1 c1jjjj£ ojj J>j-^i ^JJx:^ :(Mercaptan) J^* 

.(_5jLuij£ jjij ij^j JLki (_5ic. ajjU^ sjjjjjoi : (Nitration) Ajjij 

As. (jji lillj J tAjjL S^^Lall Uajc ojl :(Softening point) cjjJj 'UsAj 
ASTM- 4ji.ll /'ill j-oU lis J ji Vicat Uajasj J Sjl jL 

jl^^l AJaSj (_pj3 i jJl lUj J-axiu^j .ISO306 J D1525 
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Ja jia^ ^ l^ljjj^ ^ flU.^*; ^\ aAjLoJI ijIjIjjLB t>a*^ Aiua :(Nematic) ^jjIau 
jiihj JjLuj ^ ^Wj^ Ajj^ >o.rtfl CjUjui-s \I : (Electrophoresis) ^Uj^ S jaA 

jjlail s^j^ tiil^j 1^1 Ljaji i-i'jijj :(Mesogenic units) ^jlja.jjx» CiIj^j 

ft^jll ^ ^" '■ ft > > n AjjujI^ ^1^1 ojjLB A-alc 

.AJjLu; <UjjIj (J's niM K nil ill jjjj ^_jJ!L<iV| oJj^' -)f"Sj 



700 



O^J — ^ 



583 : L*>UJI '^l^ ^ll^] 
487 

553 t301 ^Ul 
301 tl93 : 
193 :c_.lk2i^*yi Lsbj' 
553 : 4JaJLX>t» iLviU- 
302 t299 t260 : :> ji j U":A^ 
263 tl89 :lLiS 
554 4 301 : j^/ 
195 :i:iJ^ 
190 loljUJJ 
263 tl96 -.ISy^ 
258 tl94 tl89 -."^L^ 
193 

305 : ^LJl jU^ 



.1_ 

36 :SijLiJl ^bj'l 

309 J\:j\ 

99 : aLM y-l 

148 t78 jJUi 

307 ^j^La^l 

218 tl35 tl06 

228 : j jUl iJljl 

4 396 t395 4 192 4 181 : S^j^I 

584 

227 : ^ jl yc^\ 
183 libuSlI ^ jl ^1 

134 : i^-/5^lU i|Lil 
584 : o j^LLj ^Lkvsl 
346 : isUil 



183 :J> 
495 ^184 -.by^ 
553 tl94 -.li^-yL. 
491 : j-^ 
148 :ajjJU 
493 

457 

451 : 5^:>Lj" 

148 : (jjcW (>W~p)tj?^ 
149 4 30 -.byj 

49 : jL^i 
139 t50 t49 : 

58 Q^^' 
194 :oLJj^^ |»-v5La jtjjjl 
108 

138 cll7 : Jil_^ ^Uil 
189 : ^J>y^ ^^y^l 
63 t61 ! 4jjL^~5sjl 
69 : ihL- oljjL 
63 : oLpLv' 



192 :s^jL,^ 
194 :Vdi- J^L:- 
194 : L*j>;i Jit j>. 
192 : c5jL^ ili: 
417 tl50 :oLLkJl 

423 : Ji^l^Vl 

60 t48 -.^jSl^l 
73 t72 t60 t47 t44 : 0 jV^I 
48 '. ^^.v^—^v^l 

292 :^ 
229 : t_i;>A>J 
494 : ^\^^\ oUL^ 
557 

490 t487 t484 t477 ■.^^\} 
491 tl06 :4.^ 
30 : ^^JL 
234 cl86 cl81 -.IjyG 
484 io^L; 
589 tl85 t30 

484 :jjiL^ 
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541 : aJlJ jJlJ jJ jl cjULw- jJjI 

288 lilij^l 509 -.Zj^yJ^j^ 

511 30 : iiJi^l LsUj' 

36 : 4;.:>i^l JLiJl 513 : oU^pj 

382 4 127 429 : jc^T 361 c360 : Sj^^ 

Jl.^:L^^/L 542 ; JJ^L; 5J^_1 
222 

312 4287 :iiUJl ^ - V - 

52 : 449 : ^ jJJl ^^bj' Jj'L 

510 ^ 



38 ! 



265 



29 : ^ ji^ 235 c 148 : ^L- ^ 
65 -.'^ hj^^ ,492 ,485 : ^j_-L..^,-,...Sf! JjIju 

30 :^,3 499 4 493 

34 :U"U-/k.j ^^.j^ 

32 : '^y^ 263 : ^^^^ iLlS 

29 :i^L>^^ 558 4 30 : ^.^^ 

288 4 287 :^I/-Jjjy 257 : oUlk. 
34 : IJ> jJLS" 

38 4 37 :aJL^^ 98 :CVD 

178 :jLw 37 :raft 

122 ::>jL:o> iJiLo 122 : ROMP 

739 



561 l34 433 l32 : aJj^ 
27 : 

76 :^'U2^1 

132 c35 JiSGl 

63 t55 :^'UijJJ J^U- 

283 4 123 4 48 : J\j^ 

tl51 t35 : ^L^l ^_pLjLi' 
260 4 248 

75 

139 :4_^jb:u 
45 : ^^j-^ 

285 '. aJ^^^v-L d-jl j^jj yf^ 

217 4 181 ^ jlUij" 
224 li^Ju- 



180 



4j 



4 65 4 63 4 62 :jl 

69 4 67 

4 174 4 130 4 76 Uj^U 

293 

523 4 70 : Lo Aj^^Iio 



200 4 171 :sa^>o 
31 '. <^\j>- ^ '<iX^y» 
382 ; jj j»L>Ij 

283 : JlJjJiSjJ J1_l::^I 
395 : iJiL" I jpJ\ 
120 : ^Uai* jjUj" 
281 
296 :SjL^^ 
281 liLJuJl 

125 : J^l 

579 I jjj-" ^ 
584 : y 
579 : SLj Ji jJ 



580 



4 508 : JSLlJl 4^ 



va3 4^ 



69 : iajl y ijljj 

127 4 39 
31 429 :5jjJb- 
34 :U-U->.J 
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4 119 499 495 ■^SJ\^ J-L 



554 4 294 4 226 4 195 
151 : 

123 '. iJ jUiya ^[jj^ 

153 

4 175 4 174 :4_iJU.jJl J.^^*->^" 
251 4 177 

565 4 562 4 557 4 494 :^.>J 

494 : j y> jVl jjio ^ 



136 447 

37 :tijjii 
57 4 48 : iSjy^ ^ 

4 136 447 4 32 i T 

138 

413 :jjU 
301 

215 : ojl ^ i=rj-5 



592 4I35 466 431 :jL^^L^>^ 

200 4 184 4 132 : ^ jj^a: J_sL^| ^ iJ ^jl^ 

136 

HUD -^^^^ 

220 :4::.l^_^;: ^06 : 

137 4 52 :Jbi^" ^'J:r4^' 

298 4 193 : J.'U 57 4 56 

298 108 : SLJ^ 

590 4 454 : jSy 142 4 72 : 4L'UaJ_^yy 

364 : JijUl c-jUJVi cjV^ J 597 : as jiL. aIiUJ 5J;j4^ 

180 :ioL^*yi i^^" 207 4 109 : ^IjjJl y.^" 



307 



^jlj^ 349 : s^LJl ^ ^ 
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t218 : 5_>Ja_><_j 26 '.-Q^y 



565 t294 
148 :._iJjJ 



592 ^ jL^\ 

592 '. 



175 : j V ojLpI 



69 : oUI jjfc 

260 t219 tl82 :tijl^ 
252 tl39 

214 :J^Ip 
220 : ajl ^ .,^11 
213 t38 



174 n71 t27 :oLJjl 
119 tlOl 
287 ij^^l^-J^ji 
125 i40 
74 (. 70 : Jy^ 

382 : 
481 :^ljUL, 

tl26 tl02 t37 : ^^j.^ y 4^j::l1j 
380 tl20 ij^jjj- 293 t281 tl27 

174 .171 .169 107 : JJui: 

382 :jj>UL; 289 cl86 :^L^>fl oip ^1^" 

72 oUli- ^^40 ^33 

140 .33 -.jiju 258 .235 : ^'-^^ ^LSJ^" 

252 .226 :iLAJl ^^^^ ^^^^ . 

24 ■.^\ 494 .299 .186 

230 '. ^^y>rW.,.H ^^.^j>sJl aIiSj j*-?**^ 

..ij'lSJ 305 :^U^1 

282 -.^jyy-} 305 .289 >LJ1 jU^ 
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101 450 ^Ja^l ^ 

487 lo-^lJ 257 

, 514 ^^LjJ 

30 ' ■ ^'j^* 

104 t50 :Uai; 514 :4iJl ^1 ^liJj^/U 

514 :j1LJ1 ^1 :>1«JIj 



265 ! ^^^^ 
558 t553 '.ijyXi oL».^ww^ 
300 :jUUl 
150 
192 :L5U^ 
67 t38 ^ 
97 

-c- 



514 :LsU^ 
322 t257 t224 : oLiU- 

265 :JiJb 
394 : ^1 y>]\ ^ 
525 : ^'L^ o>" 

175 :JljLiil 

181 1 175 : ^^rr'*'^ 
305 



148 : oljUdJ 305 : 
43 :Oy^j/)o^>l- 

6^ •-'j' 121 ;98 :bu^5>oVl 
67 :jL>SJ^I ^^3^ ^^^^ ^27 : .•>UJl c:^" 

43 145 

43 363 :^^L^ 
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- J - 70 : jUjc^'yi ^j^y 



425 : oU^I J 

425 : iJu^Lw« oUtJJlj 
188 : oLj jpj 
515 ! cjUL^jJj| 
550 : J^J J J. 

513 : ojl ^pJJ i« jLLj 

♦ 

- J - 



58 ic^jiiJl 



431 :oU! 96 : jUij^ 

591 t337 :oU:Jlj ^12 t287 : oLiU- 



-c- 

190 4 104 :^Ja^l 

486 t234 : v-IjUI J^I 

t263 t260 tl93 : jj_Jj_Jl 
303 ;299 t289 

303 il96 
147 tl42 t73 -.Z..^ 



26 -tjrii^ 
109 

108 t98 : ^L-jl 
34 

29 -.y^ 398 
" ^ " 109 



n04 t23 -J^.j^ ^y- 

111 tl85 ^181 ^153 

300 

- id - 



361 :j^^_.^>^ 329 <.278 <.38 : 5J^j^ 5^:> 
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iL^ 492 t257 :^15UI olilJL- 

126 oji^ 96 <.95 : jUjiSLw- 

515 : yio^ 4 

* 

" " 230 : ihUl oljjlJl oLiLi 



227 c74 77 : ^1 



33 ijjJ 146 :AijjL 

74 :iU-lJiu 



70 : 4JI ji> jJ jji 

137 tl36 t47 :y^-^\l> ..... . >. 

107 : <Uj _^>Ju^ ^ 



.52 '. j..yj>zJ\ C^J-Lj 4_pLJ» 
147 

430 : iJI ^ j..«5Q3 ipUs ~ ~ 



t301 t259 tl83 t46 ^27 :^ 

304 



233 561 : 

233 :J^ld]sSU>. 134 : ^U^ 
107 tl06 :i^lp iLip 134 ^57 :LjjJi jjL. 

282 :oU_^_^liai^ 139 : 

oU":Al:» 181 :^'LL/. 

99 : ^^^JJbjS'-p 306 : Z;^ ^VL^ 

106 : 4^ j» 485 

745 



300 : iLUl jLiJl 248 : i]*>L-I 

549 t457 :^ljiJl y,j>^ 104 : Uj% 

249 .218 .175 : Uai: 257 : ii^^/ > 

188 .186 :^ 521 



-^y^ 105 :j.UJJl 



133 :i;jjL 



182 



249 ■ <j ^21 : oLAA,>lxiJ i^jLi^ 
133 .119 



133 '. oJL^.^j» 
69 :t3Ua: 



132 >U ^">Us 



119 :^^.JaJdL 



- ^- .119 .58 .52 .27 : ^^Iji 

565 .144 

385 :Jpli; 
522 

454 .229 :SjL^ 
148 

384 :Jv 

- O - 



466 -.J^^ 
466 

235 :(.ljiJl jLc. 



257 :j5lJb 
^1 J-b> 583 : cu^- 

1%1 491 :J=Lj 

135 : iLJi^Jl jj J-*'>^ 
249 .193 -.^^^ 360 ijU^l 
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i^jii 190 ^189 loljUJi 

221 -.^^^^ 144 t74 t67 t39 : obojji 



230 tl73 
221 t215 :SjL^ 



- t5 - 



t257 t255 t251 : ^^^^L iJ_^ 
489 t264 



467 : SjUJi SjL^I 
362 : iJUJi Sjl^l oUj-d 
107 : ic- jJa» oljl:> oU- jJ 



412 : jS 
-ii- 



52 : Lil^jiJ ; 

294 1 194 : ^ulJ ^ , . • t, - , t, • ^ 

t76 t75 : 4j>-j:jl<JI ojIwUI o j-O 

579 iA^ijyjJ 147 ^145 



-r- 

227 



185 : 

t42 t41 t23 :^l^j^"jJ^^ 
234 t46 

558 tl95 :cuJ^ 

t50 t49 t44 t42 : 

143 476 474 48 

462 4 187 4 186 : oUL. 48 

54 :oUJIi« 561 : jl>iv> o 



515 : oUL** jJjI 
25 :cj\j^j:,y> 



-J. 

67 466 462 

485 ojj 



307 264 : JL^^^L ^UJ 
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534 -.^ji^^l 
521 : dLyi: 
29 :l:U->j 
189 -Jj^ 
174 :^LJI J J-^UJ^U JoU 
193 :Jj^^ 



200 



518 :J5v 
525 : jL^^U 5:>L^ U ^ 

107 : oL».^>.^~^ 

598 : iJj^ 

285 :(U^") 



195 n80 



PPE 



426 t313 

403 t289 -.^y^"^ iLU ^ 

180 ■■^y:^'^ iLU 

t307 t250 tl88 : ^Llilj^ 

414 

426 (.413 



402 4 291 :olj}5:i» 




557 4 63 



160 y>j 

126 4 97 JUx:l 
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560 :c3UJl 
180 :j3Jb" 
171 :JpU: 
59 t56 : 4JJL«» olJLix^ 
27 

264 t231 : i_ii^jJl A»jLio 
307 : "-^l-^ Jr* '-^l-^^J^ 
104 t53 : 4Jlk]y ^Lao 
70 t68 t64 :oUlU 
333 : iLJi^JJ oliJU^ 
553 J^L. 
122 

499 t492 :i]L5c^Nl 
189 

499 : ZS\^\ IS ^\y> 

140 i33 : AjjjU iLS'^ 

t46 t41 t40 :^jiiU iliU ilj^ 
tl34 t67 t59 458 t57 c51 

137 

221 n81 :oU^lj^ 
258 c257 t235 >Jlj^ 
44 1 42 : 4j V-*^ y 



231 : ^>5,wJJ iojLLo 
230 :j.UJJ 
222 c220 cl89 :SjL^I ^> 
252 t229 
228 : o jUl 
151 (.150 :ili-lJiu jL^ 
233 ! <iL/5 j» oljL^~« 

133 :AJLi:;*yi 

133 :iJj^l 
152 tl51 :;*jL^I 

aJ:>U» 

401 ■.^\/\ 
413 : jji;lJ-ojij> 
411 

251 :Uj,">LJL 4^L^ 
492 : iil5c^*yi o^/o^ 
219 tl85 

174 : jJjjj o*yjL>J> 
96 

393 -.IJ^] 
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- -A _ 

402 t252 :iJ.LlA 
531 :Zj\ja oL«*>Ia 
68 : oUl j] jA 
359 (."iU) J^jjJiJo 

257 : jjJuA 

- J - 

364 : SIjI jjfc obL- j 

143 

142 -.Zh^ 



563 : Sis j-s^l j_y2.«.jJl oIjJ jj> 
583 

258 lojUJi SijU oL« 
520 : 6'XJ^\ 

- (1) - 

69 ; ol.,(? J 

69 : jilSJ jUai 
69 : y> (jUsl) 
192 : t^jU^ iU: 
61 : jUJJ 4ji jij 
125 ! iwtfjlSsJU 0 j-oJj (J'-?^! 
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HIGH 

PERFORMANCE 
POLYMERS I 




1 

•0 

I 



j^jXi I .~C 1 1 iijjL>-V iLLuii-uiJi ' * ^ .^"i 

&jLiJI J-2Jj U' II j -> I II 

i * 
Jjt^ O^j!^ t^jll J.ft."(.tJ Cjlj.L»._J_^i ^JLA 

4- UcL^alj (Johannes Karl Fink) 

ijjjjtJI 5 .-.< \ \ ^1 4iLi3[ ^aJL^J <Li5^ 

^JlXJ SjtJ_L3. CjLxjI jUul ii- lIIlu ^ 

.^^l^liVlj^jlS'VI 

^jU. :(Jahannes Karl Fink) .lU^ Jjl^ O^JtJ 
4aikjL»uJLI 5j 111 ill ^jSj^ 4- d'jy*^-"^' 
jLLyilj .(Vienna) Lluj 3.j«^L>. ,3^ 1978 ^Vc 

^LLjj_4 4-a_dL3> iL. -1 ^1 CjL^^-jacJI fcl J .1 

; ; ; ^j) ■ I - i ■ » (Leobcn) ijjj-jJ 4- (Montan) 
<j| 5 ai .'. 1,1 j^jLiJLIj oU,ljjJI 4- J J .!< 
■Cjl^jajt^l Jl-ym ^lojj^l .-tl^ 1 '..^llj ^IjdJI 

.jl^l cLij<ll 4- ^^Li ;(^U'^t (^>4J .J 

1 . 1 1 i^UJI I ^ . 11 'L. ^1 i^ll SiLL^i. 

■i^^-^j il_ Lp. jj^j^^il 1 J -iij^j .u~.ii 



:_tlll 



iojSIll jl jil > JjVI ^1^1 (*) 



sUJi .1 I 

jlillj Jjjull .2 

>iUJl .4 

CiUjltnll ^j'*" .6 

.IIlYUajVlj OLujj;^^! .7 

Oljslallj ftUAdJt .8 

UIUI .9 
<uj21>Ii jI>JI .10 



(1.10) 
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